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HOACHUTEJBHASA 3AIINCKA

[IporpamMma mo (u3uke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHUS COCTaBJeHA Ha
OCHOBE TIOJIOKEHUM U TpeOOBaHUM K pe3ysbTaTaM OCBOCHHUSI Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3oBarenbHON mporpammsbl, mnpeactaBieHHbIXx B ®I'OC OO0, a Takxke ¢ ydé€rom
dbenepasibHOM paboueil mporpammbl BocnuTanus v KoHuenuuu npenogaBaHusi yuyeOHOTO
npeamera «Du3nKay.

Copepxanrie  mporpaMMbl 1o (M3MKE  HampaBlIeHO Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHONH TPAMOTHOCTH OOYYAIOIIMXCS U OPTaHU3aIUI0 M3ydeHUs (U3MKH Ha
JesITeIbHOCTHOM OCHOBE. B mporpamMMe mo ¢pu3uke y4UTHIBAIOTCS BO3MOXKHOCTH y4€OHOTO
npeamera B peanuzanuu TpedboBanuit ®I'OC OO0 K IUIaHUPYEMBIM JTUYHOCTHBIM H
METalpeAMETHBIM  pe3yibTaTaM  OOy4eHMs, a TaKKe  MEXIPEIMETHbIE  CBS3HU
€CTECTBEHHO-HAYYHBIX y4€OHBIX TPEAMETOB HA YPOBHE OCHOBHOI'O 00ILIEr0 00pa30BaHUsl.

[Iporpamma 1o ¢u3MKe yCTaHABIMBAET paclpeesieHne yueOHOro Marepuania o rogam
oOyueHusi (MO KiaccaMm), MpeJiaraeT MPUMEPHYIO IOCIIEI0BATEIbHOCTh W3YYEHHS TEM,
OCHOBAHHYIO Ha JIOTHKE pa3BUTUS IPEAMETHOTO COAEpP)KaHWA W Yy4ETE€ BO3PACTHBIX
0COOEHHOCTEN 00yUarOIINXCS.

[Iporpamma mo @usuke pa3paboTaHa C LEIbIO OKa3aHUA METOAMYECKOW IOMOIIH
YUUTENIO B CO3/IaHUU paboueli mporpaMmsbl 0 y4eOHOMY IIPEIMETY.

®duszuka SABISETCS CHUCTEMOOOpa3yloIIMM JJIsi €CTECTBEHHO-HAyYHBIX Y4eOHBIX
IPEIMETOB, TMOCKOJIbKY (PU3MYECKHEe 3aKOHbI JieXaT B OCHOBE IPOLIECCOB M SIBJICHMIA,
M3y4aeMbIX XUMHEU, OUONIOrHuel, aCTPOHOMUEN U (PU3HUECKOW reorpadueil, BHOCUT BKJIaJ B
€CTECTBEHHO-HAYYHYI0 KapTUHY MHpa, MPEJOCTABIsIET Hauboyee SCHbIE 0O0pa3Lbl
NPUMEHEHUS HAay4YHOTO METOoJa MO3HAaHMs, TO €CTh Cloco0a MOJy4YeHUs JAOCTOBEPHBIX
3HAHUU O MUpE.

OpHa u3 riaaBHBIX 3aa4 (PU3NYECKOro 00pa3oBaHuUs B CTPYKType 0011ero oOpa3oBaHus
COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH M HHTEpEca K HayKe y
o0yyarommxcs.

N3ydyenne ¢usuku Ha 0a30BOM YPOBHE IMPEAINONAracT OBJaJCHUE CIEIYIOIUMU
KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYO IPAMOTHOCTD:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OLIEHMBATh U MIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0BAHNS;

e UVHTEPHPETUPOBATH JAHHBIE U HCIOJIH30BaTh HAy4YHbIC JOKA3aTEIbCTBA IS
ITOJIyYE€HHS BBIBOJIOB.

[enu n3ydenust pU3MK Ha ypOBHE OCHOBHOTO 00IIEro 0Opa3oBaHHS OIpPEICIICHBI B
Konuenuuu mnpenomaBaHusi ydeOHoro mnpeamera «@PusnMkay B 00pa3oBaTENIbHBIX
opranuzauusix Poccuiickoii @enepainu, peaanu3yolux OCHOBHbIE 00IIe00pa3oBaTeIbHbIE
porpaMMbl,  yTBEpPXKAEHHOW pemenueM Koiutermn  MuHHCTEpCTBA  MPOCBEIICHUS
Poccutickoii @eaepanmu (mpotokon ot 3 mekadps 2019 r. Ne [TK-4BH).

Heau uzyyenus: pusvMKu:



e TMpUOOpETEHHE HHTEpEeca W CTPEMIICHUS OOYYalOlUXCS K HAYyYHOMY H3YUYEHHUIO
IPUPOABI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;

e pa3BUTHE TPEICTABICHWHA O HAYYHOM METOJIC TO3HaHWS © (PopMUpOBaHUE
MCCJIEI0OBATEIHCKOTO OTHOMICHHSI K OKPYKAIOIIUM SIBIICHHSIM;

e (QopMupoBaHHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa M3yYEHUs OCHOB
CTpPOEHHUS MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DU3HUKU;

e (QopMupoBanue TpEACTaBICHUN O pPOAM (GU3UKH IS Pa3BUTHUS  APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

e pa3BUTHE TPEACTABJICHWA O BO3MOXHBIX cdepax Oymymiedt mpodeccruoHambHON
NESTEIBbHOCTH, CBSI3AHHOW C (PU3MKOM, MOJArOTOBKA K JajbHEHIIEeMy OOyYeHHIO B
STOM HAIpaBJICHUU.

JlocTikeHrne 3THX Ueleill MmporpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOTO OOIIEro

00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a1a4:

e TMpuOOpeTeHHWE 3HAHUM O JHUCKPETHOM CTPOCHHUU BEIECTBA, O MEXAaHWYECKHUX,
TEIJIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e TMpuOOpeTeHHWE YMEHUW OMNHUCHIBATh M OOBSICHATH (PU3NYECKUE SBICHUS C
HCITOJTH30BAaHUEM TTOTYYCHHBIX 3HAHH;

e OCBOCHHE METOJOB pEIICHUS MPOCTCUIUX PACUETHBIX 3a/lad C HMCIOJb30BAaHHUEM
bu3HUEeCKUX MOJIENIeH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;

e pa3BUTHE YyMEHHWH HAOMIONAaTh TMPUPOJHBIE SBICHUS U BBINOJIHATH OIBITHI,
nabopaTopHble pabOThl W SKCIECPUMEHTAIBHBIE HUCCIEAOBAHUS C HCIOJIb30BAHHEM
U3MEPUTEILHBIX TPUOOPOB;

e OCBOCHHE TPUEMOB paboThl ¢ MH(MOPMaALUEH (PU3UUECKOTO COACPKaHUsI, BKIIHOYAs
UH(GOPMAITMI0O O COBPEMEHHBIX JOCTIKCHMSIX (U3HKH, aHAIU3 U KPUTHUYECKOE
OIICHHBaHUE WH(OPMAITIH;

e 3HAKOMCTBO cO cdepaMu TpoPeCcCUOHATILHONW JEATeNbHOCTH, CBSI3aHHBIMH C
GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKEHUSIX
bu3nuecKoi HayKu.

Ha n3yuenue pusnuku (6a30BbIi YPOBEHb) HA YPOBHE OCHOBHOTO O0IIIET0 00pa3oBaHMS

otBonutcsa 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8 kinacce — 68 yacoB (2
yaca B Hegemwo), B 9 kmacce — 102 waca (3 wyaca B  HeeNl0).

[Ipenyaraemerii B mporpamMmme mo (pusuke mnepedeHb J1abopaTopHBIX padOT W OIBITOB
HOCHUT PEKOMCHJIATEIbHBIN XapaKTep, YUYNUTEIb JACIaeT BBIOOp MPOBEACHHS JTA00PATOPHBIX
paboT W ONBITOB € Y4YE€TOM HHAUBUIYATbHBIX OCOOCHHOCTEM OOydYarommxcs, CIHCKa
HKCIIEPUMEHTAILHBIX 3a/IaHHM, TMpeJlaraéMbIX B pPaMKaX OCHOBHOTO TOCYIapCTBEHHOTO

AK3aMeHa 10 (PHU3HKE.
COAEP KAHUE OBYUEHMUSI

7 KIIACC

Paznen 1. ®u3uka v €€ posib B NO3HAHUM OKPY:Ka0IIero Mupa.



®du3uka — Hayka o npupoe. SABnenus npupoapl. Duznueckue BICHUSA: MEXaHUYECKHUE,
TEIUIOBBIE, DIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC.

duzuyeckue BeNUUYUHBL. M3mepeHue ¢usnueckux Benu4YuH. DU3NYECKUE MPUOOPHI.
ITorpemHocTs M3MepeHU. MexayHapoaHast CUCTEMA €ANHHIL.

Kax ¢usuka u npyrue ecrecTBeHHbIE HayKH U3y4aloT Mpupoay. EcTecTBeHHO-HayYHBIH
METOJi TIO3HAHUs: HaOJIOJIEHHE, TIOCTAHOBKA HAy4YHOTO BOIPOCA, BBIIBIXKEHHE THIIOTE3,
HKCIIEPUMEHT IO TMPOBEPKE THUIOTe3, OOBsICHEHHE HabmogaemMoro siiaeHus. OnucaHue
(bu3MYECKUX SIBICHUN C TTOMOIIBIO MOJEIIEH.

JHemoncmpayuu.

1. MexaHn4ecKue, TEIUIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE SIBIICHHUS.

2. ®usnydeckue NpruOOPHI U MpoleIypa MPSIMbIX U3MEPEHUN aHATOTOBBIM U LIU(PPOBBHIM

IpUOOPOM.

Jlabopamopnwie pabomuel u onvimol.

1. Omnpenenenuve 1EHbI AIEHUS Kbl U3MEPUTENBHOTIO IpUbopa.

2. H3mepeHue pacCTOSAHUM.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIAOTO TENA.

4. OmnpeneneHue pa3MepoB MabIX TeJl.

5. M3Mepenue Temmeparypbl MpU NOMOIIM KUAKOCTHOTO TEpPMOMETpa M JaTyUKa

TEMIIEpaTyphbl.
6. IIpoBenenue uccieq0BaHUS MO MPOBEPKE TMIOTE3BI: JAIBHOCTH IMOJETA LIApHKA,
MYIIEHHOIO0 TOPU30HTAIILHO, TEM O0JIbIlIe, YeM OO0JIbILIE BHICOTA ITyCKA.

Paszpnes 2. IlepBoHayaibHble CBEACHUS O CTPOCHUH BELIECTBA.

CrpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, WX pa3Mmepbl. OMNbIThI, JOKa3bIBAIOIIHME
JUCKPETHOE CTPOEHHUE BEIIECTBA.

JIBrxeHue dactul BeniecTBa. CBsA3b CKOPOCTH JBHKEHUS YACTHI[ C TEMIIEPATypOM.
BpoynoBckoe nBuxkenue, nuddysus. BzaumoaelcTBue yacTHll BEIIECTBA: MPUTSKEHUE U
OTTAJIKUBaHUE.

ArperaTtHble COCTOSIHUS BEIECTBA: CTPOEHUE Ta30B, JKUIKOCTEH UM  TBEPABIX
(xpucTamunyeckux) Teia. B3anMocBsa3b MeXIy CBOMCTBaMHU BEUIECTB B Pa3HBIX arperaTHbIX
COCTOSIHMSIX M WX AaTOMHO-MOJIEKYJSIPHBIM —cTpoeHueM. (OcoOEeHHOCTH —arperaTHbIX
COCTOSIHUH BOJIBI.

Jemoncmpayuu.

1. HaGmioneHne OpOyHOBCKOTO TBUKEHHSL.

2. HaGmonenue nuddysun.

3. HaOmionenue siBneHuM, OOBACHSAIOMIMXCA NPUTSHKEHHEM WM  OTTaJIKMBAHHEM

YacTHI] BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. OmeHka 1uaMeTpa aToMa METOJO0M PSJIOB (C UCIOJIb30BaHUEM (GoTorpadmii).

2. OnpIThI 10 HAOTIOCHUIO TETIJIOBOIO PACIIMPEHUS Fa30B.

3. OnbIThl 1O OOHAPYKEHUIO ACHUCTBUS CUII MOJIEKYIISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuikeHne U B3auMo/ieiicTBHE TeJl.



Mexannueckoe IBHKEHUE. PaBHOMEpHOE M HEpaBHOMEpHOE JBHkeHuEe. CKOpOCTb.
CpenHsst CKOpOCTh IPU HEPABHOMEPHOM JABHUKEHUU. PacyéT myTH U BpEMEHHU IBUKEHUS.
SBneHue wHepIUU. 3aKOH MHEPLMHU. B3auMojelcTBuEe Tel Kak MPUYMHA HU3MEHEHUS
CKOpPOCTH JBHWKEHMS Ted. Macca kak mepa uHepTHOCTH Tena. [InotHocTh BemiecTBa. CBs3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEIIECTRA.
Cuia kak xapakTepucThKa B3aumozeucTBus Ten. Cuna ynpyroctd u 3akoH ['yka.
N3mepeHue cuiibl ¢ TOMOINIBI0 JUHAMOMETpA. SIBJIeHUE TATOTEHUS M cuia Tsokectr. Cuna
TSDKECTH Ha Apyrux mianetax. Bec tena. HeBecomocth. CriokeHHE CUII, HAMPABJICHHBIX IO
onHOM mnpsmoin. PaBHopeicTByromas cuwi. Cuiia TpeHusl. TpeHUE CKOJIBKEHHS U TPEHUE
nokosi. TpeHre B NpUpOJE U TEXHUKE.
Jlemoncmpayuu.
1. HaOmroneHue MexaHW4YeCKOro ABMKEHUS Tela.
2. H3mepeHune CKOpOCTH MPSMOJIMHENHOTO IBUKECHUSL.
3. HaOmronenue siBleHUs UHEPIUU.
4. HabmroneHue u3MeHEHUs: CKOPOCTHU MPHU B3aUMOJICHCTBUH TETI.
5. CpaBHEHHE MaccC MO B3aUMOJICUCTBUIO TEI.
6. CnoxXeHue ChJl, HallpaBJICHHBIX 110 OJJHOM IIPSIMOM.
Jlabopamopnwie pabomel u onvimol.
1. OmpeneneHue CKOPOCTU PABHOMEPHOTO JBMKEHUS (IIapUKa B JKUJIKOCTU, MOJIETHU
ANEKTPUUECKOTO aBTOMOOUIIS M TaK Jajiee).

2. OmnpegneneHne cpeHEN CKOPOCTU CKOJBXEHUS OpycKa WIM IIapHKa MO0 HAKJIOHHOW
TJTIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPOTO Tea.

4. OmBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHUs (nedopmaliii) npy>K|uHbl OT
IIPUIIOKEHHOU CHUJIBI.

5. OnbIThI, JIEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJIBKEHHUS OT Beca Tela
Y XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMIAKOCTEN M ra30B.

Hasnenne. CrocoObl YMEHBIICHHMs ¥ YBEIWYeHUs JaBieHus. JlaBieHwe rasa.
3aBUCUMOCTh JIaBJICHHS Ta3a OT 00bEMma, Temmeparypbl. Ilepemaua naBineHust TBEPIBIMU
TeJlaMH, KUJKOCTSIMU U razamu. 3akoH [lackans. [ITHeBMaTuueckue MamuHbl. 3aBUCUMOCTh
JABJICHUS KUJAKOCTH OT TIIyOMHBI. ['uapocratuyeckuiit napagokc. CooOmarmuecs: CoCy/bl.
I'mapaBanyeckre MEXaHU3MBI.

AtMocdepa 3emun u atmocheproe maBienue. [[pUuuuHbl CyIIIECTBOBAHUS BO3AYIITHOMN
o6omouku 3emnu. Onwit Toppuuemu. M3mepenue atmocdepHoro gasieHus. 3aBUCUMOCTh
aTMOc(EepHOro JaBJICHUS OT BBICOTHI Haja ypoBHEeM Mops. [Ipubopbel mis u3MepeHus
aTMoc(epHOro JaBJICHUS.

JlelicTBHEe KUIAKOCTM M Tra3a Ha IMOrPYKEHHOE B HHUX TeJO. BeITamkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Jlemoncmpayuu.

1. 3aBHCUMOCTb JABJICHHUS ra3a OT TEMIIEPATypPBl.

2. Tlepenaua naBiieHUSs KUIKOCTHIO U Ta30M.



A
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Coo01aromuecs cocy/ibl.

I'mppasnuueckui npecc.

[IposiBeHMe HeMCTBUS aTMOC(EPHOTO JABICHUS.

3aBUCUMOCTh BBITAIKUBAIONICH CHJIBI OT O0BEMaA MOTPYKEHHOW YacTH Tela |
MJIOTHOCTH JKHJIKOCTH.

PaBeHCTBO BBITAIIKMBAIOIIEH CUJIBI BECY BBITECHEHHOW KUJIKOCTH.

VYcioBue 11aBaHus TeEN: IUIABAHWUE WJIM TOTPY>KEHHUE TEJN B 3aBUCHUMOCTH OT
COOTHOUIIEHHUS TIJIOTHOCTEH TeJa U KUJKOCTH.

Jlabopamopnwie pabomul u onvimol.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJE OT 0ObEMaA MOrpyXEHHOH B
KUJKOCTb YaCTH TeJa.

OrnpeneneHue BBITAIKABAIOIIEW CHIIbI, JEHMCTBYIOIIEHM Ha TEJNO, MOTPYKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCHMMOCTH BBITAJIKHUBAIOIIECH CHUIIBI, JCUCTBYIOIIEW Ha TEIO B
KUIKOCTH, OT MaccChl TeJa.

OneITHI, AEMOHCTPUPYIOIIHE 3aBUCUMOCTD BBITAIKUBAOIIECH CUJIBI, JEHCTBYIOLIEH
Ha TEJIO B JKHUJIKOCTHU, OT O0OBEMA MOTPYKEHHOM B JKUJIKOCTh YacTU Tela U OT
IJIOTHOCTH 7KUJIKOCTH.

KoHcTpynpoBaHre apeomeTpa WM KOHCTPYMPOBAaHHE JIOJAKH U ONpEIEICHUE €€
rpy30H0ABEMHOCTH.

Paszpnes S. PaboTra 1 MOIIHOCTB. JHEPrus.
Mexanuueckas padota. MOIIHOCTb.

Ip
pblyara.

OCThIE MEXaHMU3MBbI: pblyar, OJIOK, HaKJIOHHas MIOCKOCTh. [IpaBuio paBHOBecHs
[Ipumenenue mpaBuia paBHOBECHs pbluara K OJIOKY. «30J70TO€ TMpaBUIIO»

mexanuku. KITJI mpocteix mexanu3moB. [IpocTeie MeXaHU3MBbI B OBITY U TEXHUKE.
Mexanunueckas sHeprus. KuHetmueckas um noteHuuanbHas sHeprus. [IpeBpainenue

OJIHOTO BMJIa MEXaHUYECKOMN SJHEPTUU B IPYTOW. 3aKOH COXPAHEHHUs DHEPTUN B MEXAHUKE.
Jlemoncmpayuu.

1.

[Iprmepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomuel u onvimol.

1.

2.
3.
4.

8 KJUIA

Omnpenenenue pabOThl CUJIbI TPEHUS NPU PABHOMEPHOM JBMIKEHUM Tena IO
TOPU30HTAIILHOM ITOBEPXHOCTH.

Hccenenosanue yciioBuil paBHOBECHs pblyara.

N3mepenune KIIJ] HakIIOHHON NIIIOCKOCTH.

N3ydenne 3aKkoHa COXpaHEHHS] MEXaHUYECKOW SHEPTUN.

CC

Pa3znea 6. TenioBble siBJIeHHS.

OCHOBHBIC TOJIOKEHHUSI MOJICKYJISIPHO--KHHETUUECKON TEOpUM CTPOCHUSI BEIIECTBA.
Macca u pa3zmepbl aTOMOB M MOJIeKyJ. OIBIThI, MOATBEPKIAIOIINE OCHOBHBIC TOJIOKECHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.



Mopaenu  TBEpIOro, JKUAKOTO M Ta3000pa3HOTO  COCTOSSHMM  BEIIECTBA.
Kpucrannmuueckue u amopdHubie Tena. OObsICHEHHE CBOWCTB ra3oB, KUIAKOCTEH U TBEPIBIX
T€I HA OCHOBE TIOJIOXKEHUH MOJIEKYJISIPHO--KUHETHYECKON Teopun. (CmadyuBaHUE U
KaIlTWUISAPHBIC SIBJICHUSA. TEeIIOBOE paCIIMPEHHE U CKATHE.

Temnepatypa. CBsi3b TeMmepaTrypbl CO CKOPOCTBbIO TEIJIOBOTO JIBUXKCHHSI YACTHIL.
Buayrpennsis sHeprus. CrnocoObl M3MEHEHHsS BHYTpPEHHEW DSHEpPruu: TeIvlonepenadya Hu
coBepieHrue paboTel. Buapl Temionepeaaun: TeIIOMPOBOIHOCTh, KOHBEKITUS, H3TyUCHHUE.

KoandgecTBo TemnoThl. YaenbHas TEIUIOEMKOCTh BEIICCTBA. TemnooOMEH M TEIIOBOC
paBHOBecHe. YpaBHEHHWE  TeryoBoro  Oamanca. IlmaBmenme ©  OTBepaAeBaHUE
KPUCTANIMYECKUX BEHIECTB. YAeNbHass TemioTa IuwiaBieHus. IlapooOpasoBanue w
koHjeHcanus. Mcnapenune. Kunenue. YaenbHas Teruiora mapooOpa3zoBaHus. 3aBUCHMOCTh
TeMIrepaTypbl KUTIEHUSI OT aTMOC(HEPHOTO JIaBJICHMUS.

BnaxnocTts Bo3myxa.

DHeprus TOINIMBA. Y IeJIbHAs TEIUIOTa CTOPAHMUSL.

[Tpunmmner pabotel TermoBbix aBurateneit KIIJ[ temmoBoro asurartens. TermioBbie
JIBUTATEJIN U 3allMTa OKPYKAIOIIECH CpeIbl.

3aKOH COXpAaHEHUS U MPEBPALICHUS SHEPTUHU B TEIJIOBBIX MPOIIECCAX.

Jlemoncmpayuu.

1. HabmroneHnue 6poyHOBCKOTO JBHKCHHS.

2. HaGmonenue muddysun.

3. HaOnroneHue siBJ€HUN CMauMBaHUS U KaWJUISIPHBIX SIBJICHUH.

4. HalmroieHne TermioBOro pacuimpeHus Tel.

5. M3MmeneHnue paBiieHHs Ta3a TpPU HU3MEHEHWH OObEMAa UM HArpeBaHUU WJIU
OXJIAXKJICHUU.

IIpaBusna u3aMepeHus TeMIIEPATYpPHI.

Bune! Termonepenaun.

OxJtaxkeHue npyu COBEPIIEHUH padOTHhI.

HarpeBanue npu coBepiieHuH pabOThl BHCITHUMU CHJIAMU.
10. CpaBHEHHE TEIJIOEMKOCTEH pa3IUYHbBIX BEIIIECTB.

11. HaGmomeHue KUIeHHsI.

12. HabnroeHue nmocTossHCTBa TeMIIepaTyphl IIPH TIJIaBJICHUH.
13. Mopgenu TemI0oBbIX ABUTATCIICH.

o o N o

Jlabopamopnwie pabomuel u onvimol.

1. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKEHUS.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJLIOB IOBAPEHHOW COJIM WJIM caxapa.

3. OnbITel O HAOMIOACHUIO TEIJIOBOTO PACHIMPEHMS Ta30B, KUIKOCTEH U TBEPHBIX
TeN.

4. OrmpeneneHue JaBjaeHUs BO3yXa B OaJIOHE HINPUIIA.
OnbIThI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh JaBJICHHUS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WA OXJIAXKICHUS.

6. IlpoBepka TUMOTE3bl JUHEWHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUAKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.



7. HabGnroneHnue u3MeHEHUs BHYTPEHHEHW SHEPTrUM TeJla B pe3yJibTaTe TeIuionepeiaun u

pabOThI BHEITHUX CHII.

8. HccrmemoBanue sIBIEHUS TEIMJIOOOMEHA TPHU CMEIIMBAHWM XOJOJAHOW W TOPSYCH

BOJIbI.
9. OmnpezaencHue KOJUYECTBA TEIIOTHI, IMOJYYEHHOTO BOJOM IIpU TEIJIOOOMEHE C
HarpeTbiM METAJUTMYECKUM LIUJIUHIPOM.

10. OnpenenieHne yaeabHON TEITOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca HCHapeHusl.

12. OnpenesieHne OTHOCUTEIBHON BIAXKHOCTH BO3/TyXa.

13. Onpenenenye yaeabHOM TeIUIOTHI IJIaBJICHUS JIbJA.

Paznen 7. DjaekTpruyecKkue 1 MATHUTHbBIE SIBJICHUS.

DnekTpu3zanus Tei. J[Ba pojia 3IEKTpUYECKUX 3apaa0B. BzauMonencTBue 3apsiKEeHHBIX
ten. 3akoH KynoHna (3aBUCMMOCTH CHJIBI B3aUMOJICUCTBUS 3apSDKEHHBIX TENl OT BEIUYUHBI
3apsIIOB M PACCTOSTHUSI MEXKTY TEJIaMu ).

DlleKkTpuueckoe  moje.  Hanpspk€HHOCTh — diIeKTpuueckoro  moJist.  I[IpuHumn
CYNEPIO3UIINH ISKTPUIECKUX TOJIeH (Ha Ka4eCTBEHHOM YpPOBHE).

Hocurenn snekTpudeckux 3apsnoB. DIEMEHTAPHBIN dIeKTpudeckui 3apsa. CtpoeHue
aroMa. [IpoBOAHUKY 1 TUAJICKTPUKU. 3aKOH COXPAHEHUSI JIEKTPUUECKOTO 3apsiaa.

DJIEKTPUUECKUM TOK. YCIIOBHSI CYIIECTBOBAHHUSA DJICKTPUUECKOTO TOKa. MCTOUYHMKH
ITOCTOSTHHOTO TOKa. JIeMCTBUS AJIEKTPUUYECKOr0 TOKa (TEIJIOBOE, XMMHUUYECKOE, MarHUTHOE).
DIIEKTPUYECKHUMN TOK B )KUIKOCTSAX U ra3zax.

Onektpuueckas nenb. Cuia TOKa. OJIEKTpUYECKOe HampsbkeHne. COnpOTHBIECHUE
MPOBOJIHUKA. YJEIBHOE CONPOTHUBJIECHUE BellecTBa. 3akoH Owma s y4yacTKa LEMHu.
[TocnemoBarenbHOE U MApAIUICIIBHOE COEAUHEHUE TTPOBOJIHUKOB.

Pabora m MOIIHOCTB AIEKTpUUYECKOTO TOKa. 3akoH Jxoyns—JIeHma. DieKTpudecKkue
LIETH U IOTPEOUTENH IEKTPUUECKOM 3Hepruu B ObITy. KopoTkoe 3aMbIkaHuE.

[TocTossHHBIE MarHUTHL. B3amMonaeicTBUE MOCTOSHHBIX MarHUTOB. MarHuTHoOE MOJIE.
MarauTtHoe 1ojie 3eMJIM U €Tr0 3HauYeHue 11 KU3HU Ha 3emuie. OnbIT Ipcrena. MaronutHoe
[0JIe  BJIEKTPUYECKOro Toka. [IprumeHeHue »BIeKTpOMarHuToB B TeXHUKE. JlencTBue
MAarHUTHOTO TIOJiI HA MPOBOJAHUK C TOKOM. OJIEKTPOJABHUIaTelb IOCTOSHHOIO TOKa.
Hcnonb3oBaHue 3JIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbitel  @apajnes. SBieHUE JJIEKTPOMArHUTHOW UWHAyKIUU. I[lpaBuno JleHna.
Onexrporenepatop. CrocoObl MOMYYEHUS! IICKTPUUYECKON SHEPTUU. DJIEKTPOCTAHIIMHM Ha
BO300HOBIISIEMBIX HCTOUYHHUKAX YHEPTHH.

Jemoncmpayuu.

DIIeKTpU3aLus Tell.

JIBa poJia 3JIEKTPUUECKUX 3apsI0B U B3aMMOJICUCTBUE 3aPSKEHHBIX TEIT.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOMA.

DIIeKTpOCTaTUYECKAs] UHAYKIHS.

3aKOH COXpPAHEHUS JICKTPUUECKUX 3aPsI0OB.

[TpOoBOAHUKY U JUATIEKTPUKH.

MopenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

No v s wDN e



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

M cTOYHUKH ITOCTOSIHHOTO TOKA.

JlencTBUs 3NEKTPUUYECKOTO TOKA.

DIIEKTPUYECKUN TOK B 5KUIKOCTH.

["a30BbIi pa3psia.

N3mepenure cuiibl TOKa aMIEPMETPOM.

N3Mepenne 3JeKTpUYecKOoro HalpsKeHUsT BOJIbTMETPOM.

Peocrar u marasuH COIpOTUBIICHUN.

B3aunMopaeiicTBHE IOCTOSHHBIX MAarHUTOB.

MoaennpoBaHrue HEBO3MOXKHOCTH PA3/ICICHUS MTOI0COB MAarHuTa.
MoenupoBaHr€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OnbIT Opcrena.

MarauTHoOe 1oJjie ToKa. DJIEKTPOMArHHUT.

JleliCTBHE MAarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATENb MTOCTOSTHHOTO TOKA.

HccnenoBanue sBIeHUA 3JICKTPOMAarHUTHOW UHIYKIIHUH.

Onbitel Dapajnes.

3aBUCUMOCTB HAIPABJIEHUS MHIYKIIMOHHOTO TOKA OT YCIIOBHI €r0 BO3SHUKHOBEHMUSI.
DIIEKTPOrE€HEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

o vk wnN Pk

10.
11.
12.

13.
14.
15.

16.
17.

OnbIThl 10 HAOTIOACHUIO SJIEKTPU3ALMH TEI UHIYKIIUEH U TPU CONPUKOCHOBEHUH.
HccnenoBanue nelcTBUS 3JIEKTPUYECKOTO MO HA MPOBOJAHUKHU U IUDJIEKTPUKH.
CoOopka u npoBepka pabOThI ANEKTPUUECKON 1IETTH MOCTOSIHHOTO TOKaA.

N3mepenue u peryampoBaHie CHIIbI TOKA.

W3mepenue u perylnupoBaHuie HaIlpsHKEHHUS.

HccnenoBanne 3aBUCUMOCTH  CHJIBI  TOKA, HIYIIETO 4YEpe3 pe3ucTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSHKEHUS Ha pE3UCTOPE.

OnbITEI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh OJEKTPHUECKOTO  COMPOTHUBIICHUS
IPOBOJIHUKA OT €r0 JUIMHBI, IJIOIAAH MTONEPEYHOro CEYeHUs U MaTepuaa.
[IpoBepka mpaBuiia CIOXKEHUS HANpsHKEHU MpU MOCIEA0BATEIBLHOM COEIUHEHUU
IBYX PE3UCTOPOB.

[IpoBepka mpaBuiia sl CUIIBI TOKA MPU MapajuieIbHOM COSTUHEHUN PE3UCTOPOB.
Onpenenenue pabOThI AJIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHre MOIHOCTY AIEKTPUUECKOTO TOKA, BBIAEISEMON Ha PE3UCTOPE.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, MIAYIIETO0 Yepe3 JamIoyKy, OT
HaIpsHKEHUS Ha HE.

Omnpenenenue KII/I HarpeBaTens.

HccnenoBanne MAarHUTHOTO B3aMMOJICHCTBHS TIOCTOSTHHBIX MarHUTOB.

W3ydyeHre MAarHUTHOTO TMOJIS TOCTOSIHHBIX MAarHUTOB MNPU UX OOBEAUHEHUU U
pazzieneHun.

WccnenoBanue necTBUS 3JIEKTPUUECKOTO TOKa HA MATHUTHYIO CTPETIKY.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIbI B3aUMOJEHCTBHSI KATYIIKH C
TOKOM U MarHuTa OT CHJIbl TOKA U HAIPaBJICHUS TOKA B KaTyIIIKE.



18. MI3yuenue AeiCTBUS MarHUTHOTO TOJIS HA IPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue U u3ydyeHue paboThl 3JIEKTPOABUTaTEIS.

20. M3mepenne KIIJI anekTpoaBuraresibHOW yCTaHOBKH.

21. ONBITHL IO MCCIIEIOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM MHIYKLHU: HCCIEIOBAaHUE

W3MECHCHUM 3HAYCHUS U HaIIPpaBJICHUA MHAYKIIHMOHHOI'O TOKaA.
9 KUIIACC

Pasznes 8. Mexanuyeckue siBJIeHUs.

Mexannueckoe aBmxeHne. MarepuanbHas Touka. CucrteMa orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBWKEHUsA. PaBHOMEpHOE mNpsMOJMHENHOE ABUKEHUE. HepaBHOMepHOE
NpsAMOJIMHENHOE ABMKeHUE. CpelHssi 1 MTHOBEHHAsl CKOPOCTh Tejla IPU HEPAaBHOMEPHOM
JBHKCHUU.

VYckopenne. PaBHOYCKOpeHHOE NpsSMOJIMHEHHOE aBMkeHue. CBOOOIHOE MaJeHueE.
OmnbiTel ['anunes.

PaBHOMepHOE ABMXKEHUE 110 OKpYXHOCTH. [lepuon u yactora obpamenus. Jluneinas u
YIJIOBAsi CKOPOCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

Ilepssiii 3ak0H HproToHa. BrOpoit 3akon Herotona. Tpernii 3akon Herotona. [Ipunnun
CYHEPIO3ULIU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuita TpeHMS: cuia TPEHUs CKOJIBbXKEHUS, CUJIa TPEHUs
ITOKOs1, IPYTHUE BUABI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOPEHUE CBOOOJHOTO MaJCHHS.
JBmxenne mianeT BOKpyr Comuma. IlepBas kocmuueckas ckopocTb. HeBecomocTs u
[IEpErpy3KH.

PaBHOBecre MatepraibHOM TOYKHU. AOGCOMIOTHO TBEPAOE Teno. PaBHOBecre TBEPIOTO
TeJIa C 3aKPEIIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynece Tena. M3menenne nmnynsca. UMmynbe cuibl. 3aKOH COXpPaHEHUs UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannueckasi pabota 1 MOIIHOCTh. PaboTta cui TskecTd, ynpyroctu, TpeHus. CBsi3b
sHepruv M padotel. [loTeHIManbHas SHEPTUs Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3E€MJIU.
[loreHumnanbHass odHepruss cxarod npyxuHbsl. Kunernueckas odHeprus. Teopema o
KMHETUYECKOW SHEPTUU. 3aKOH COXPAaHEHUSI MEXAHUYECKON SHEPTUH.

Jemoncmpayuu.

1. HaOmioneHne MexaHMUeCKOro ABM)KEHHUS Tela OTHOCUTENIBHO Pa3HbIX TE OTCUETA.

2. CpaBHEHME NYyTEN U TPACKTOPHUM IBUKEHUS OAHOTO M TOTO K€ T€Jla OTHOCUTEIBHO
pPAa3HBIX TEJ OTCUYETA.

N3mepenne cKkOpOCTH U YCKOPEHMS IPSIMOJIMHENHOTO IBU)KEHUS.

HccnenoBanue npu3HAKOB PAaBHOYCKOPEHHOI'O IBUKEHUS.

HabGiroienne 1BMKEHUs Tella o0 OKPYKHOCTH.

HaOmronenne MexaHMYECKUX SBJICHUM, MPOUCXOIANIMX B CHCTEME OTCuéra
«Tenexka» 1npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWXEHUH OTHOCHUTEIIBHO
KaOuHeTa (PU3UKU.
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7. 3aBUCHMOCTD YCKOPCHH: TCJIa OT MACChI TCJIA U I[GI;'ICTByIOHleﬁ Ha HETO CHUJIBI.



10.
11.
12.
13.
14.
15.
16.

HabutoieHue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUY TEIL.

N3menenue Beca Tena npyu yCKOPEHHOM JBUYKEHUU.

Ileperaua uMIynbsca npy B3anMOJECUCTBUU TEN.

[IpeoOpazoBaHus S3HEPTUH NPU B3aUMOICHCTBUU TEIL.

CoxpaHeHne UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJICHCTBHUH.

CoxpaHeHHe UMITyJIbCa IPU a0COIOTHO YIPYTOM B3aUMOJAECHCTBUU.

Habmoienue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTUU TPU CBOOOAHOM IaJICHUU.

CoxpaHeHHEe MEXaHUYECKOW »HHEpPruyM TMpU JBWXKEHHH Tela NOJ JIEUCTBUEM
IPYXXUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoncTpyupoBanue Tpakta Jyisi pa3roHa U JalbHEUIIIEr0 paBHOMEPHOTO JIBMXKEHUS
IapuKa WA TEJICKKH.

Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHMSI OpyCcKa WU JIBJKEHUS IIapuKa o
HAaKJIOHHOM IUIOCKOCTH.

Ornpenenenue yCKOpeHHs Teja MPU PABHOYCKOPEHHOM JABWKEHHHM MO HAKJIOHHOMN
IJIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH IMYTU OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBWXEHUU 0€3 HadalbHOU
CKOPOCTH IyTH OTHOCATCS KaK psii HEYETHBIX YHUCEN, TO COOTBETCTBYIOILIWE
MIPOMEXYTKU BPEMEHU OJIMHAKOBBHI.

UccnenoBanne 3aBUCUMOCTH CUJIbI TPEHHUS CKOJBXKEHUSI OT CHJIbI HOPMAaJIbHOTO
JABJICHHUSI.

Omnpenenenre kodhduieHTa TPEHUS CKOTBKCHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Onpenenenue paOOThl CUJIBI TPEHUS TP PABHOMEPHOM JBWIXKEHMHM Teja 0
TOPU30HTAIBHOM ITOBEPXHOCTH.

Omnpenenenre pabOThl CUJIBI YNPYTOCTH MPU MOABEME Tpy3a C HCIOJIb30BaHHUEM
HEMOJIBMYKHOTO U MOJABUXHOTO OJIOKOB.

N3yuenue 3akoHa COXpaHEHUs DHEPTUH.

Pa3nen 9. MexannuecKue KoJ1e0aHUA M BOJIHBI.
KonebarenbHoe aBmkeHne. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHUM: ITIEPHUOJI, YacTOTa,

aMIuiMTyaa. MaremaTudecKuii W NPYKUHHBIA MasTHUKH. [IpeBpaiieHue sHepruu npu
KO0JIEOATEIILHOM IBUKEHUH.

3aryxawne kosicOanus. BwiHyXIeHHble KojieOaHus. Pesonanc. MexaHuueckue
BOJiHBI. CBOMCTBA MeXaHWYECKUX BOJIH. [IpomoabHbIe U MonepeuHble BOJIHBI. J[JTMHA BOJTHEI
U CKOpPOCTh €€ pacrnpocTpaHeHus. MexaHu4ecKue BOJIHBI B TBEPAOM Telle, CEUCMUYECKHE

BOJIHBI.

3ByK. [ pOMKOCTB 3ByKa U BbICOTa TOHA. OTpaxkeHue 3Byka. HGpa3ByK U yiIbTpa3ByK.
Jlemoncmpayuu.

1.

Habmonenue xonebanuii Tei moja AeHCTBUEM CHUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
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Hab6nronenue xonedanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaGnronenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.
PacnipocTpaneHne npo10bHBIX U NONEPEYHBIX BOJIH (HA MOJIETH).
Habmroienne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTHYECKHI pe30HaHC.

Jlabopamopnwie pabomol u onvimol.

1.
2.
3.

7.

Ornpenenenue 4acTOThI U MEPUOJIa KOJIeOaHU MAaTEMAaTUYECKOTO MasATHUKA.
Ornpenenenue 4acTOThI U MEPUOJIa KOJeOaHUN MPYKUHHOTO MasiTHUKA.
UccnenoBanne 3aBUCMMOCTH MEpHOJIa KoJIeOaHUM MOJBEIIEHHOTO K HUTHU Ipy3a OT
JUTUHBI HUTH.

WccnenoBanue 3aBUCUMOCTH MEPUOIA KOJIEOAaHUN TPYKUHHOTO MAaITHUKA OT MacChl
rpy3a.

[IpoBepka HE3aBUCUMOCTH TNEpHOJa KoJieOaHUM rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl Ipy3a.

OnbITBl, JEMOHCTPUPYIOUIUE 3aBUCHMOCTh Iepuoja KOJEOAHUM MPYKUHHOTO
MasgTHUKA OT MacChl rpy3a U )KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO NaJeHUS.

Pasznes 10. DieKTpoMarHuTHoOE 1M0J1€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DIEKTPOMArHuTHOE MOJIE. DJIEKTPOMarHUTHbIE BOJIHBI. CBOMCTBA 3JEKTPOMArHUTHBIX
BoJH. [llkana »7M€KTpOMArHUTHBIX BOJIH. VCMOJIb30BaHHE SJIEKTPOMATHUTHBIX BOJIH JIS
COTOBOM CBS3U.

DJIeKTpOMarHuTHas npupojaa ceera. CKOpocTh cBeTa. BoiHOBEIE CBOMCTBA CBETA.

Hemoncmpavuu.

1.
2.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BonHOBBIE CBOMICTBA CBETA.

Jlabopamopnsie pabomel u onvimel.

1.

N3yyeHune CBOMCTB ANEKTPOMATHUTHBIX BOJIH C MOMOIIBI0 MOOMIIBHOTO Tele(OoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBast momenb cBera. Mcrounuku csera. [IpsMonmHEHOE pacpOCTpaHEHHUE CBETA.
3atmenus Connna u JIynel. Otpaxenue ceta. [1nockoe 3epkano. 3aKOH OTpaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHUs cBeTa. [lolHOE BHYTpEHHEE OTpa)kKeHue
cBeTa. Mcnoib30BaHME MOJHOTO BHYTPEHHETO OTPAXKEHHUS B ONTUYECKUX CBETOBOIAX.

Jlunza. Xox mywedt B ynmnze. OnTudeckas cuctema (oToammapara, MHUKPOCKOMAa M
TeJlecKoma. ['71a3 kak onrudeckas cucremMa. biim3opykocTs U JaabHO30PKOCTD.

Paznoxenue Oenoro ceera B crekTtp. Onbitel HetoToHa. CrioskeHHE CIEKTPaIbHbBIX
uBeToB. /lucnepeus ceera.

Jemoncmpayuu.

1.

2
3
4.
5

[IpssMmonuHEHOE pacCIpOCTPAHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tonyyenue n300pa>keHui B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnTuyueckuid CBETOBO/I.



Xon nydyei B coOuparolei JImH3e.

XoJ JIydeu B paCCEUBAIOIIECH JIUH3E.

[Tonyyenue n300pakeHUi ¢ TOMOLIBIO JIUH3.

. IIpuniun neiictBus ¢poTtoannapara, MUKPOCKOIA U TEIECKOIIA.

10. Moenb rinasa.

11. Paznoxenue 6e10ro cBeTa B CIEKTP.

12. [lomyuyenue Oenoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnwie pabomuel u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIUIa OTPAXKEHUsI CBETOBOTO JIy4da OT yTJIa MaJICHHUS.

2. W3yueHue xapakTepUCTUK U300pa’KeHUs MPEAMETA B TUIOCKOM 3€pKajle.

3. HccnegoBaHre 3aBUCUMOCTH yTila MPEJIOMIIEHUSI CBETOBOTO Jy4da OT yTIJIa MaJICHUS
Ha FPaHULIE «BO3TYX—CTEKIIO.

[Tonyuenne n300pakeHU ¢ MTOMOIIBIO COOMPAIOIIEH JINH3BI.

Omnpenenenre (GOKYCHOTO PACCTOSHUSI U ONTUYECKOM CHIIBI COOMPAIOIEH JIMH3BI.
OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITHl IO BOCHPHUSITUIO I[BETA MPEAMETOB MPU MX HAOJIIOJACHUHM Yepe3 I[BETOBBIC
(UIBTpBHL

Paznen 12. KBaHTOBBIE SIBJICHUS.

OmneiTel Pezepdopna u miianerapuas mojens atoma. Monens aroma bopa. Ucnyckanue
Y TIOTJIONIEHNE cBeTa aToMOM. KBaHThI. JIMHEUaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(da-, 6eTa- U ramma-uzinydeHus. CTpoeHHEe aTOMHOTO sjpa.
Hyknonnas monens aromHoro siapa. M3orombsl. PagunoaktuBHBIE mpeBpaienus. llepuon
ITOJTypacIiaia aTOMHBIX SAED.

SAnepHble peakiuu. 3aKOHbI COXPAHEHUS 3apsAJIOBOIO WU MAacCOBOTO YHWCEN. JHEprus
CBSI3U aTOMHBIX saep. CBsi3b Macchl M SHepruu. Peakuuu cuHTEe3a W JCHEHUS SAEp.
Nctounnku sneprun ConHIA U 3BE3I.

AnepnHas sHepreTuka. [[elicTBUs paguOaKTUBHBIX U3IYYEHUN HA JKUBBIE OPraHU3MBI.

Jlemoncmpayuu.

1. CHeKTpbl U3JIY4YEHUS U MOTJIOICHHUS.

2. CHexTpsbl pa3IMYHbIX Ta30B.

3. CnekTp Bomopo/a.

4. HalGmoneHnue TpekoB B kamepe BuiibcoHa.

5

6.

6
7.
8.
9

N o v s

Pabota cuéTunka HOHU3UPYIOMIMX U3TYyYEHUI.
Peructpanus uznydeHus NpupoAHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HaGmroneHue CIIONMIHBIX U TMHEHYATHIX CIIEKTPOB U3ITYUCHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHHE IHEPTHMHU YACTUIIBI MO TOPMO3HOMY MNyTH (110
dboTorpadusm).

3. M3mepenue pagqnoakTuBHOTO OHA.

IToBTOpPHUTEIHLHO-00001AIOIIIUIA MOYJIb.

[ToBTOpUTENHEHO--0000IAIOIIMI  MOAYJIb MpeAHa3HAYeH JUIsl CUCTEMATU3ALMU |

00001IeHnsT TIPEAMETHOTO COJIEPKaHHUS W OMbITa JEATEILHOCTH, TPUOOPETEHHOTO TIpH



U3YYEHUH BCETO Kypca (PU3MKHU, a TakKe UIsl MOATOTOBKA K OCHOBHOMY T'OCY/IapCTBEHHOMY
AK3aMEeHY 10 (pu3uKe A1t 00yJarouXcs, BHIOPABIIUX ATOT YUEOHBIN MpeIMET.

[Ipy wu3ydyeHWHM JAHHOTO MOJYJS PEAIM3YIOTCI M CHCTEMAaTHU3UPYIOTCS BUIBI
AESTeIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUYMBACTCA JIOCTIDKEHUE TMPEIMETHBIX U
MeTarnpeIMEeTHBIX IUTAHUPYEMBIX pe3ynbTaToOB o0y4eHus, dbopmupyeTcs
€CTECTBEHHOHAy4YHas T'PaMOTHOCTh: OCBOCHUE HAYYHBIX METOJOB HCCIEAOBAHUS SBJICHUM
MPUPOALI M TEXHHUKHU, OBJIAJICHUEC YMCHUSIMH OOBACHATH (DU3UYECCKUE SBIICHUS, TPUMECHSISI
MOJTy4YEHHBIC 3HAHMS, PEIIaTh 3a7a4d, B TOM YHCIIE KAYeCTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[IpyuHIMNIMATBEHO NEATEIBHOCTHBIM XApAKTEp AAHHOTO pas3zena peain3yercs 3a CUET
TOT0, 4TO OOYYAIOIIMECs BHIMOIHAIOT 3aaHKs], B KOTOPBIX UM IIpeajiaraeTcs:

HAa OCHOBE IIOJIYYCHHBIX 3HAHUW PACIO3HABATH M HAYYHO OOBSCHATH (U3MUYECKHE
SABJICHUS B OKPYKAIOIIEN IPUPOJIE U ITOBCETHEBHOM KU3HH;

MCIIOJIb30BaTh HAy4YHbIE METOBI MCCIENOBAaHUS (DU3MUECKUX SBICHHUI, B TOM YHUCIE
JUTSI IPOBEPKHU TUIIOTE3 U MOJTYUYEHUS TEOPETUUECKUX BBHIBOIOB;

OOBSACHATH HAyYHBIE OCHOBBI HanbOOJEe BAXKHBIX JOCTUKEHUN COBPEMEHHBIX TEXHOJIOTHUH,
HaIrpuMep, MPaKTHYECKOTO HKCIOIb30BAHUS PA3IMYHBIX UCTOYHUKOB DHEPrUU Ha OCHOBE
3aKOHa MPEBPAIICHHS U COXPAHEHUS BCEX M3BECTHBIX BUIOB YHEPTHH.

ININIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHS INPOTI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUS

N3yuyenue ¢u3NKkM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS HANPABICHO Ha
NOCTH)KEHHUE  JIMYHOCTHBIX, METAalpeIMETHbIX M  MPEIMETHbIX  00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare wusyueHus (PU3MKH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Y
oOyuatorerocs OyayT copMUpPOBaHBI CJICIYIONINE JIUYHOCTHBIE PE3YJIbTaThl B YACTH:

e 1) maTpMoTH4YECKOro BOCIIMTAHUA:

e — TIpOSBIEHWE HHTEpECa K HCTOPUA M COBPEMEHHOMY COCTOSIHUIO POCCHICKON
bu3nYecKoil HayKH;

e — LICHHOCTHOE OTHOIICHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;

e 2) rpa:KIaHCKOI0 U YXOBHO-HPABCTBEHHOI0 BOCIIMTAHUA:

e — TOTOBHOCTh K AaKTHBHOMY YyYacCTHIO B OOCYXJIEHHU OOILECTBEHHO 3HAUYHUMBIX H
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHUEM JTOCTHXKEHUN (PU3UKY;

e — OCO3HaHHE BAXKHOCTH MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B IEATEIbHOCTH YUEHOT0;

e 3)3CTeTHYeCKOro BOCIIUTAHMSI:

e — BOCHOPHUATHE OCTETHUECKHX KauyecTB (PU3MUECKONM HayKu: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

e — OCO3HaHME IIEHHOCTH (PU3NYECKON HAYKH KaK MOLIHOTO MHCTPYMEHTA MO3HAHUS MUDAa,
OCHOBBI Pa3BUTHUS TEXHOJIOIUM, BAXKHEUIIIEN COCTABIISIONIEH KYJIbTYPHI;

e — pa3BUTHE HAy4YHOM JIOOO3HATENIILHOCTH, HWHTEpeca K  HCCIEN0BATEIbCKON
NEeSATEIbHOCTH;



e 5) popmupoBaHus KyJbTYPBbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONOTYYHsI:

e — OCO3HAHME LIEHHOCTHU 0€30IacHOro odpasa KM3HU B COBPEMEHHOM TEXHOJOTMYECKOM
MHUpPE, BaXKHOCTH TMpaBUI OE30MacHOrO MOBEACHHMS Ha TpPAaHCIOpPTE, Ha JOporax, ¢
AJIEKTPUYECKUM U TEIUIOBBIM 000PYIOBaHUEM B JOMAILIHUX YCIIOBUSX;

e — c(opMHpPOBAaHHOCTh HaBbIKa pe(IeKCUH, MPU3HAHME CBOErO IpaBa Ha OIIMOKY U
TaKOro0 K€ IpaBa y Ipyroro 4ejoBeKa;

e 6) TPYI0OBOIO BOCIIUTAHMSA:

e — AKTHUBHOE YYyacTH€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKaX CEMbH,
o0pa30BaTeNbHOM OpraHu3alMy, Tropoja, Kpas) TEXHOJIOIMYECKOM U COLUAJIbHOM
HAIPaBIEHHOCTH, TPEOYIOIIUX B TOM YKCIE U (PU3MUECKUX 3HAHUI;

e — UHTEpEC K MPAKTHUECKOMY U3YUYEHUIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHHUSA

e — OpHEHTALMS HA NMPUMEHEHUE (PU3MYECKUX 3HAHUM Ui pelIeHHs 3aJad B 00JacTh
OKpPYXaIOILIEel cpeibl, IJITAHUPOBAHUS MTOCTYIKOB U OLEHKHU MX BO3MOXKHBIX MOCIIEICTBUN
JUISL OKpYKarolen Cpeibl;

e — OCO3HaHHUE IN00ATBHOIO XapaKTepa dKOJIOTMUECKHUX MPoOJieM U IMyTei UX peleHuUs;

e 8) aganTanum K N3MEHSIOIIMMCH YCJIOBUSAM COLMATBHOMN 1 NPUPOJAHOM Cpelbl:

e — MOTPEOHOCTh BO B3aMMOJECUCTBHM TPHU BBINOJHEHUU HCCIEAOBAHMN M IPOEKTOB
($u3nYeCKOil HalIPaBICHHOCTH, OTKPBITOCTh ONbBITY U 3HAHUSAM JPYTHUX;

e — MOBBIIIEHUE YPOBHS CBOE KOMIETEHTHOCTH YEPE3 MPAKTUUECKYIO AEATENBHOCTD;

e — MOTPEOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHMI, B TOM yucie (HOPMYIUPOBaTh HJIEH,
HOHSTHS, TUIIOTE3bI O PUINYECKUX OOBEKTAX U SIBIICHUSX;

e — OCO3HaHUE Je(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001aCTH (DU3UKH;

e — IJJAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHNN HOBBIX (DU3NUECKUX 3HAHUN;

e — CTpPEMJICHHE aHAJIM3UPOBATh M BBISBJIATH B3aMMOCBSI3M MPUPOJIBI, O0IIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

e — OILICHKA CBOMX JEHUCTBHIA C y4ETOM BIIMSHHUS Ha OKPYXAIOLIYIO CpPEy, BO3MOKHBIX
r7100aJIbHBIX MOCIEICTBUH.

METAINPEAMETHBIE PE3YJIBTATHI

B pesymbrare ocBoeHHs mporpaMMmbl MO (U3WKE Ha YpPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOyuaromierocsi OyayT choOpMUpPOBAaHBI MeTAaNpeAMeTHbIe Pe3yJbTaThl,
BKJTFOYAIOIIUE TTO3HABATEIbHBIC YHHBEPCAIbHBIC YUYCOHBIC JCUCTBUS, KOMMYHHKATHBHBIC
YHUBEpCaIbHbIC YU€OHbIE NIEUCTBUS, PETYJISITUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHUS.

ITo3HaBaTe/ibHBbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jijornueckue AeMcTBUA:
e BBISBIATH M XapaKTEPU30BaTh CYIIECTBEHHbBIC NMPHU3HAKU O0OBEKTOB (SIBJICHUM);
e YCTAaHABIWBATh CYIIECTBEHHBIM TPHU3HAK KIACCH(PUKAIMKA, OCHOBAHHS  JJIS
00001IeHHS ¥ CPaBHEHUS;



BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUUSI B pacCMaTpPUBAEMbIX (paKTax, JaHHBIX
1 HaOJIIOIEHUSIX, OTHOCAIIMXCS K (DU3NUECKUM SIBJICHUSM;

BBISIBIIATh MPUYUHHO--CJIECACTBEHHBIC CBS3M NPH M3YYCHUH (PU3NUYECKHUX SBICHUHA U
MPOIIECCOB, JeNaTh BBIBOALI C HCIOJIb30BAaHUEM JIEIYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKJIFOUCHUM, BBIIBUTATh TUIIOTE3bI O B3AaUMOCBA3SIX (PU3NUECKUX BEJIUYMH;
CaMOCTOSTENIbHO BbIOMpATh CHoco0 pemnieHus y4dyeOHOW ¢u3nueckon 3ajgadu
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIICHUs, BbIOOp Haubojee MOAXOISALIErO C
Y4ETOM CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS .

UCIIOJI30BATh BOMPOCHI KaK UCCIIEA0BATEIbCKUN MHCTPYMEHT MTO3HAHUS,

OPOBOJUTH TI0O CaMOCTOSITEIBHO COCTABICHHOMY IUIAHY OMbBIT, HECJIOXKHBIN
(bU3UYECKUI SKCTIEPUMEHT, HEOOJIBIIIOE UCCIEOBAHNE (PU3UUECKOTO SABICHUS;
OIICHUBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTH MH(POPMAIIHIO, TOTYYCHHYIO B XOJI€
UCCIIEOBAHUS WK SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (opMynupoBaTh OOOOIIEHHST M BBIBOJABI 1O pE3yJbTaTam
IPOBEIEHHOTO HAOIIOJCHUS, OTIbITA, UCCIICIOBAHUS;

MIPOTHO3UPOBATh BO3MOXHOE JajibHEWIIEe pa3BUTHE (PUINYECKHUX IPOLIECCOB, a
TaK)X€ BBIABUTATh TMPEANOJOXKEHUSI 00 WX Pa3BUTUU B HOBBIX YCIOBHUSX H
KOHTEKCTax.

Pabora ¢ nndpopmanueii:

MPUMEHSATh Pa3IUYHbIE METOAbl, MHCTPYMEHTBI M 3alpOChl MPU MOUCKE U OTOOpE
MH(}OpMaAUKU WK TAHHBIX C YYETOM MPEATIOKEHHONW yueOHON (pU3HUeCKON 3a1auu;
aHAJIU3UpOBaTh, CHCTEMATHU3UPOBaTh M  MHTEPIPETUPOBATH  MH(GOPMALHMIO
pa3IMYHBIX BUIOB U (YOPM IMpeICTaBICHMUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (OPMY MPEACTABICHUS HMH(POPMAILUU U
WJUTIOCTPUPOBATH PEIIAEMbIE 3a7a4d HECIOKHBIMU CXEMaMHM, AUarpaMMaMH, UHOU
rpaduKoOi U UX KOMOMHAIUSIMHU.

KoMMyHUKATHBHBIC YHHBEPCAJIbHBbIE Y4eOHbIE 1eHCTBUS:

B XOJ€ OOCYXKJEHUs y4yeOHOro marepuaina, pe3ysbTaToB J1abopaTOpPHBIX padOT U
IPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbl M BBICKA3bIBAThH
UJIeH, HAIlCJICHHbIE Ha peIIeHWE 3a7aud U TOJJepKaHHWe OarokenaTelbHOCTU
OOIIIEHHUS;

COTIOCTaBIIATh CBOM CYXICHHS C CYXICHUSMU JPYTUX YYaCTHUKOB JHAJIOTA,
0oOHapy>XUBaTh PA3IMUNE U CXOJICTBO TO3UITUH;

BBIPAKATh CBOIO TOYKY 3PCHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

NyOMMYHO TPEACTABIATH PE3yJdbTaThl  BBITIOJHEHHOTO (PU3UYECKOrO  OMbITa
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, POCKTA);

MOHUMATh M UCTIOJIH30BATh MPEUMYIIECTBA KOMAHIHON ¥ UHIMBUIYAIbHOU PaOOTHI
P PEIIeHNY KOHKPETHON (hM3UUECKOM MPOOIIeMBI;

NPUHAMATH II€TTH COBMECTHOW JEATEIHHOCTH, OPTaHM30BBIBATH NIEHUCTBUS MO €€
JOCTHKCHHUIO: PACTIPEACNATh POJH, OOCYXKAaTh TPOIECCHl W Pe3yJbTaThl
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;



BBINOJIHATh CBOIO YacTh padOThI, JOCTUTas KaUYECTBEHHOI'O pe3yjbTaTra IO CBOEMY
HAIIPaBJICHUIO U KOOPAUHUPYS CBOU JEHCTBUA C JPYTMMU WICHAMHA KOMAH/IbI;
OLICHMBATh KauyeCTBO CBOEro BKJIaJa B OOMMH MPOAYKT TIO KPUTEPUSIM,
CaMOCTOSITENIHO CPOPMYITHPOBAHHBIM yUaCTHUKAMHU B3aUMOICHCTBHUS.

PerJIHTI/IBHLle YHuBEpCaJlbHbIC y‘leﬁﬂble IleﬁCTBHH

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTyalUsiX, TpeOYyIOIuX s
pelieHus GU3NIeCcKux 3HaAHHI;

OpUEHTHUPOBATHCS B PA3NMYHBIX MOAXOAAX NPHHATHS pELIEHUN (MHIWBHIYalIbHOE,
INPUHATHE PELIEHUS B TPYIIIE, IPUHATHE PEIICHUN TPYyNIoN);

CaMOCTOSITEJIbHO COCTaBJIATh QJITOPUTM pelleHUs (PU3MUECKON 3aJaud WM IUIaHa
HCCIIEIOBaHMs C YYETOM HMEIOLUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh Mpe/jiaraéMble BapuaHThl PEIICHMI;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CﬂMOKOHTpO.HB, AMOIUOHAJIbHBbIN HHTEJIEKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYallMH U IIPEJIarath IUIaH €€ U3MEHEHUSI;
OOBSICHSATh MPUYUHBI JTOCTHUXKEHUSI (HEAOCTHKECHUS) PE3YIbTAaTOB JEATECIIHLHOCTH,
JaBaTh OLICHKY TPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM 4YHCJIE B XOJI BBINOJHEHUS
¢u3HUecKoro HcCIeOoBaHUsl WM IPOEKTAa) HAa OCHOBE HOBBIX OOCTOSATENHCTB,
WU3MEHHBIINXCS CUTYaIluH, YCTAHOBJIEHHBIX OMUOOK, BOZHUKIINX TPYIHOCTEH;
OLIEHMBATh COOTBETCTBHE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTh ce0s HAa MECTO JPYroro 4ejoBeKa B XOJ€ CHOpa WM JIUCKYCCHM Ha
HAay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY IPYTOro;

NpU3HaBaTh CBOE MPaBO Ha OMIMOKY MpU pelieHud (U3UYECKUX 3a7a4 WU B
YTBEPKACHHUSIX HA HAYYHBIE TEMbI I TAKOE K€ MPABO APYroro.

HHPEAMETHBIE PE3YJIBTATBI

K xoHIry o0y4uenust B 7 Kjacce IpeIMETHBIC pe3yIbTaThl Ha 0230BOM YPOBHE JOJDKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIONIUXCS YMEHUI:

WCIIOJIb30BaTh TMOHATUS: (DU3UYECKME ¢ XUMHYECKUE SBJICHUS, HaOIIOACHHUE,
AKCIIEPUMEHT, MOJIENb, THIIOTE3a, CAMHUIIBI (PU3HUECKUX BEIIMYMH, aTOM, MOJICKYJIa,
arperaTHble COCTOSIHUS BEIIECTBA (TBEPAOE, KUAKOE, Ta3000pa3HOE), MEXaHUUECKOE
IBIDKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, TNPSIMOJUHEHHOE), TPacKTOPHUS,
paBHOJACHCTBYyIOIIAas cuia, aedopmamus (ympyras, MIacTHYECKas), HEBECOMOCTD,
COOOILAIOIIUECS COCYIbI;

pazimuarh saBieHus (auddys3us, TEIOBOe JBWKEHHE YaCTHI[ BEIIECTBA,
PaBHOMEpHOE JIBJKEHHE, HEPAaBHOMEPHOE [BI)KEHHE, MHEPLHs, B3aUMOJCHCTBUE
TEJ, paBHOBECHME TBEPABIX TEI C 3aKPEIUIEHHON OChIO BpallleHUs, Mepeaadya



JaBJI€HUs TBEPABIMM TEJIaMM, XHUIKOCTSAMU M ra3aMu, aTrMoc(epHOE [aBJICHUE,
IUIABaHUE TeJ, MPEBpPALICHUs] MEXAaHMYECKOW »HHEPruv) IO ONUCAHUI0 MX
XapaKTEpPHbIX CBOWCTB W HAa OCHOBE OINBITOB, JIEMOHCTPUPYIOIIUX JAaHHOE
duznyecKoe sBICHUE;

pacrno3HaBaTh MPOSIBICHNUE U3YYCHHBIX (PU3NUECKUX SIBJICHUI B OKPYKAIOIIEM MHUPE,
B TOM 4HcCJ€ (PU3NUECKUE SBICHUS B MPUPOJAE: MPUMEPHI JBMKEHUS C pa3InIHBIMU
CKOpPOCTSIMH B JKMBOW M HEKHMBOW NPUPOAE, NEUCTBUE CHIIBI TPEHHUS B IPUPOJEC U
TEXHHUKE, BIUSHUE aTMOC(HEPHOTO NaBJICHUS HA KMBOW OpPraHM3M, IJIaBaHHE PbIO,
phIYard B TeJI€ YEJIOBEKa, IPU 3TOM MEPEBOJUTh MPAKTUUYECKYIO 3a/1a4y B y4eOHYIO,
BBIJIETISATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX SIBJICHUM;

ONUCHIBATh HM3YYEHHBIE CBOMCTBAa Tel U (U3UUECKHUE SIBJICHUSA, HCIOJb3YS
¢usznueckue BeaUUMHBI (Macca, OOBEM, IUIOTHOCTh BEIECTBA, BpPEMsl, IIyTh,
CKOpPOCTb, CPEIHSSI CKOPOCTb, CHJIa YNPYIOCTH, CHJIa TSDKECTH, BEC Teja, CHIa
TpeHUs, JaBjieHHe (TBEPAOro Teia, >KUIAKOCTH, ra3a), BBITAJKUBAIOIAs CHUIIA,
MeXxaHuyeckass paboTa, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHJIbI, KO3(pPHUIHEHT
MOJIE3HOTO JIEUCTBUS MEXaHU3MOB, KUHETUYECKAasl U MOTEHIMAIbHAs SHEPrus), Npu
ONMCAHUM MPABUIIBHO TPAKTOBATH (DU3UUYECKUN CMBICI MCIOJb3YEMBIX BEJIMYUH, X
000O3HAYEHUsA W  €IUHULBI (DU3UYECKUX  BEIUYMH, HaXOAUTh  (HOPMYJIbL,
CBSI3BIBAIOILIME JIAHHYIO (PU3WYECKYIO BEJIMYUHY C JPYTMMM BEJIMYMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;

XapaKTEepHU30BaTh CBOMCTBA Tell, (U3UYECKUE SIBJICHUS M IPOIECCHl, MCHOJIb3YS
MpaBuJIa CJIOKEHUs CUJl (BIOJIb OJHOM MpsiMoif), 3akoH ['yka, 3akoH [lackais, 3aKoH
ApxuMena, IpaBUIO0 paBHOBecHUsl pbluara (0J0Ka), «30JI0TOE MPABUIIO» MEXaHUKH,
3aKOH COXPAaHEHUS MEXAaHWYECKOM »HHEPruu, IpU ITOM J1aBaTh CIIOBECHYIO
(opMyIUPOBKY 3aKOHA U 3alIUCBHIBATh €M0 MATEMaTUYECKOE BhIPAKEHNUE;

OOBACHATh (PU3NYECKHE SIBICHMS, MPOLECChl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTyallud  MpPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbIABIATH
NPUYUHHO--CJIEJICTBEHHBIE CBSA3HM, CTPOUTH O0BSICHEHUE U3 1—2 JIOTHYECKUX I11aroB C
omopoil Ha 1-2 M3y4EeHHBIX CBOMCTBA (DU3UYECKUX SIBICHUH, (PU3MUYECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemiaTh pacu€THble 3agayd B 1—2 JeHCTBUSA, MCMOIb3YS 3aKOHBI U (OPMYIIBI,
CBA3BIBAIOIME (DU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHallM3a YCJIOBHS 3aJadd
3aMUChIBaTh KPaTKOE YCJIOBHE, MOJACTABIATh (PU3MUECKHUE BETUUYMHBI B (POPMYJIBI U
MPOBOAMUTH PAacyEThl, HAXOAUTH CIIPABOYHBIC JAHHbBIC, HEOOXOAUMBIE IS PELICHUS
3a/1a4, OLIEHUBATh PEATUCTUYHOCTD MMOTYYEHHOU PU3NYECKON BETUUHMHBIL;
pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PELIUTh MPU TOMOILIM (PU3UUECKUX
METOJIOB, B ONUCAaHUU HCCIEIOBAHUS BBIJICIATh IMPOBEPSIEMOE MPEANOI0KEHNE
(rumore3y), pa3nuMyarb W HHTEPIPETUPOBATH IOJYYEHHBIA pE3yJbTaT, HAXOIWUThb
OLIMOKY B XOJI€ OTbITA, JI€JaTh BHIBOJBI 10 €r0 pe3yIbTaTaM;

OPOBOJUTH ONBITBI 1O HAOMIOACHUIO (U3NYECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB TeJI: (JOPMYJIUPOBATH MPOBEPSEMBIE MIPEIIOJIOKEHNS, COOMPATh YCTAHOBKY



U3 MPEeAJIOKEHHOT0 00O0pYyHOBaHMS, 3alUCBHIBATh XOJ OIbITa U (POPMYIUPOBATH
BBIBO/IbI;

BBIIOJIHSTH MPSAMbIE U3BMEPEHHUS PACCTOSIHUS, BpEMEHU, MacChl Tela, 00bEMa, CHIIbI U
TEMIIEPATYPHI C HCIIOIb30BAHIUEM aHAJIOTOBBIX M IUGPOBBIX MPUOOPOB, 3aMKCHIBATH
MOKa3aHMs MPUOOPOB € YUETOM 3aJJaHHON aOCOTIOTHOMN MOTPEIIHOCTH U3MEPEHU;
POBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJIHOM (PU3MYECKON BETMUYUHBI OT JIPYTOil ¢
WCIIOJIb30BAHUEM  NPSIMBIX  W3MEPEHHHA  (3aBUCUMOCTH IyTH  PaBHOMEPHO
JBIKYILETOCS Tela OT BPEMEHU JIBUYKEHHUSA TeJla, CHIIbI TPEHHS CKOJIBKEHUS OT Beca
Tena, KauecTBa 0OpabOTKH MOBEPXHOCTEW TEN U HE3aBUCUMOCTH CHIIBI TPEHHUS OT
IJIOIIAIA COMPUKOCHOBEHHUSI TEJN, CHUJbl YINPYTOCTH OT YJIJWHEHUS MPYKUHBI,
BBITAIKUBAIOIIEH CHWJIBI OT O0OBEMA MOTPYXKEHHON YacTU Tela U OT IJIOTHOCTH
KUJAKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTU Te€jla, OT TJIyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJO, YCIOBUH IJIaBaHMs TEJl, YCIOBUI paBHOBECHS pbluara U OJOKOB),
y4acTBOBaTh B IJITAHUPOBAHUM Y4E€OHOTO HCCIIEIOBAaHUS, COOMpPATh YCTAHOBKY U
BBITIOJIHATh U3MEPEHHUS, CIIeys MPEIJIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3YJIbTATHI
MOJIYYCHHON 3aBUCUMOCTH (PM3MUECKUX BEJIMYUH B BUJE MPEUIOKEHHBIX TAOIHI] U
rpaduKoB, A€NIaTh BHIBOABI [0 PE3yJbTaTaM UCCIIEAOBAHMS;

MIPOBOJIUTHh KOCBEHHBIE HU3MEPEHUS (PU3NYECKUX BEIMYMH (IJIOTHOCTH BEIECTBA
KUJKOCTH W TBEPAOTO TENa, CUJA TPEHHUS CKOJbXKEHUSA, AABJICHUE BO3/yXa,
BBITAJIKMBAIOIIAS CWJa, JCHCTBYIOIIAs Ha TOTPYKEHHOE B KUIAKOCTh TEIIO,
KO3 GUILIMEHT MOJE3HOTO JEUCTBUS MPOCTHIX MEXAHU3MOB), CIEAYSI MPEII0KEHHOM
MHCTPYKIMU: TP BBINOJIHEHUH W3MEPEHUN CcoOMpaTh SKCHEPUMEHTAIBHYIO
YCTaHOBKY M BBIUUCISATH 3HAUEHUE UCKOMOM BETUYHHBIL;

coONo/IaTh TpaBWJIa TEXHUKKM O€30MacHOCTH Npu paboTe ¢ J1abopaTopHBIM
000py10BaHUEM;

yYKa3bIBaTh MPUHIUIBI JEUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAIOIINECS COCYAbl, OapOMETp, phluar, MOABUKHBINI
Y HETOJIBIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

XapaKTepU30BaTh MPHUHIUIBI JIEUCTBUS HW3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPONCTB C OMOPOM HA WX OMHUCaHUs (B TOM YHCIIE: MOIIIUIMHUKHA, YCTPOMCTBO
BOJOINIPOBO/IA, TUAPABIUYECKHUI MTpecc, MAaHOMETP, BHICOTOMED, MOPIIHEBOW HAcoC,
apeoMeTp), UCIOJb3Ysl 3HAHUS O CBOWCTBaX (PU3MYECKUX SIBJICHUN U HEOOXOIUMBbIE
(u3nyeckue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJNTH TMPUMEPHl (HAXOAUTh HMHPOPMAIUIO O TMPUMEpax) MPaKTUYECKOTO
UCIOJIb30BaHUSl (PU3NYECKUX 3HAHWI B TMOBCEIHEBHOW >KW3HHU I OOECreYeHUs
0e30macHOCTH MpU OOpalleHud ¢ NpudopaMud M TEXHUYECKUMU YCTPONCTBAMH,
COXpaHEHUsl 3J0pOBbSI W COOJIOJIEHUS HOPM HKOJIOTMYECKOTO TOBEJICHUS B
OKPYXarUIEH Cpee;

OCYIIECTBIISATH OTOOP MCTOYHHKOB MH(popManuu B MHTepHETE B COOTBETCTBUH C
3aJIaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HWMEIOUIMXCS 3HAHUM U NYyTEM
CpPaBHEHUSI PA3JIMYHBIX HMCTOYHUKOB BBIIENSATH HUHPOPMAILIMIO, KOTOpPAsl SBISIETCS
MPOTUBOPEUNBON UM MOXKET OBITh HEAOCTOBEPHOI;



UCIIOJIb30BaTh TMPU  BBIMOJHEHUU YYEOHBIX 3aJlaHU  HAyYHO--TIOMYJISPHYIO
TUTEPATYpy (PU3MYECKOTO COJEp)KaHMs, CIPABOYHBIE MaTepHallbl, PECYpPChl CETH
NutepHer, Bianerb mnpuéMaMyd KOHCIEKTHUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMAIUU U3 OAHOU 3HAKOBOHM CHUCTEMBI B IPYTYIO;

co3/71aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2—3
UCTOYHUKOB HMHGOpMaIMK (U3HUYECKOTO COJepkKaHUs, B TOM 4YHUCIE MYOIMYHO
JIenaTh KpaTKUE COOOIIEHUS O pe3yabTaTaxX MPOCKTOB WU YICOHBIX MCCICIOBAHUH,
IIPX 3TOM TIPAMOTHO WCIIOJB30BaTh M3YYEHHBIM NOHATUMHBIM anmapar Kypca
(U3HUKH, COMMPOBOXKIATh BHICTYIUICHUE MTPE3CHTAIINCH;

IPU BBIOJTHEHUHN YYEOHBIX MPOEKTOB M MCCIEIOBAHUN paclpeaeisTh 00s3aHHOCTH
B IpyNIe B COOTBETCTBUM C MOCTABICHHBIMM 33/1a4aMH, CJIEAUTH 32 BBIITOJIHEHUEM
IUIaHa JEUCTBHH, aJeKBAaTHO OIICHWBATh COOCTBEHHBIM BKJIQJ B JIESITCIBHOCTH
rPYNIbl, BBICTPAMBATH KOMMYHHUKATHBHOE B3aUMOJICHCTBHUE, YYHUTHIBAsI MHEHUE
OKPYXKarOUIUX.

K xoniy o6yuenusi B 8 kiacce mpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JTOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUI:

MCIIOJIb30BATh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIJIOBOE ABUKEHUE ATOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEILIECTBA, KPUCTALIMYECKUE U aMOp(HBIE Tena,
HACBIIICHHBI W HEHACBIEHHBIM Iap, BJIAXHOCTh BO3AyXa, TEMIIEpaTypa,
BHYTPEHHSISI SHEPIUsl, TEIUIOBOM JIBUIaTElb, HIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsil,
ANEKTPUYECKOE I0JI€, TPOBOJHUKH U JUAJIEKTPUKH, MOCTOSHHBIA 3JIEKTPUUYECKHIM
TOK, MarHUTHOE TOJIE;

pa3nuyaTth SABICHMS (TEIUIOBOE PACIIMPEHUE M CXKAaTHeE, TEIUIONEpenada, TEIUIOBOE
paBHOBECHE, CMauyMBaHUE, KalWULIPHBIE SBIEHUS, HCHApEHHE, KOHIEHCALus,
IUIaBJIEHUE,  KpucTaiu3auus  (OTBEpAEBaHME), KUIEHHE,  Terulonepeaayda
(TemIonpOBOHOCTb, KOHBEKIIUS, U3IIyYEHHE), SJIEKTPU3ALIMS TEJ, B3aUMOJEHCTBUE
3apsANI0B, NEUCTBUS JIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJICHCTBHE
MarHuTOB, JE€HACTBHE MAarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM, JIEKTPOMATrHUTHAS
UHAYKIUSA) 10 OIMCAaHHWIO HX XapakTEpPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
J€MOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacno3HaBaTh NPOSIBICHUE U3YUEHHBIX (PU3NYECKUX SIBJICHUN B OKPY>KAIOIIEM MUDE,
B TOM 4Hclie (PU3MYECKHUE SIBICHHUS B TPHUPOAE: MOBEPXHOCTHOE HATSHKEHHE H
KalWUISIPHbIE SBJICHHUS B NPUPOAE, KPUCTALIBI B mpupone, usiydeHue CouHLa,
3aMep3aHue BOAOEMOB, MOpPCKUE Opu3bl, 00pa30BaHUE POCHI, TyMaHa, WHEs, CHEra,
ANIEKTPUYECKUE SIBJICHUS B arMmocepe, DIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE moJsie 3eMJIM, Apeid MOI0COB, pOib MATHUTHOIO MOJIS ISl )KU3HHU Ha
3emuie, MOJISIPHOE CUSIHUE, TTPU 3TOM MEPEBOAUTH MIPAKTUYECKYIO 3a/1a4y B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX SIBJICHUM;

ONMHUCHIBATh HU3YyYEHHbIE CBOMCTBA Ten U (U3UUECKHE SBJICHMS, MCIIONb3Ys
(u3nyeckue BEIUYUHBI (TEMIIepaTypa, BHyTPEHHSS SJHEPIHsl, KOJIMUYECTBO TEIUIOTHI,
yleabHas TEIUIOEMKOCTh BEILECTBA, yJEIbHAs TEIUIOTA ILJIABICHUA, YJEJIbHas
TEIUIOTa mapooOpa3oBaHUs, yJelbHAs TEIUIOTa CrOpaHUs TOIUIMBA, KOA(PPHUIUEHT



IOJIE3HOTO JEMCTBUSI TEIUIOBOM MalllMHBI, OTHOCUTENbHAS BIIAXKHOCTh BO3/1YyXa,
AJIEKTPUYECKUI 3apsijl, CUjla TOKa, JJEKTPUUYECKOE HaNpsKEHUE, CONPOTUBICHHE
MIPOBOJIHMKA, yJAEJIbHOE CONPOTHBJIECHHE BeElIeCTBa, paboTa M  MOLIHOCTb
AIIEKTPUYECKOTO TOKA), MPU OMHCAHUU MPABUIIBHO TPAKTOBATH (DU3UUECKUI CMBICT
UCIIOJIb3YEMBIX BEJIMYUH, 0003HAUEHUS U €IMHULBI (PU3NUECKUX BEIUYMH, HAXOIUTh
(opMyJibl, CBA3BIBAIOLINE JAHHYIO (PU3UUECKYIO BEJIMUUHY C IPYTUMHU BETUYHHAMH,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (hU3MUECKHE SIBICHUS M MPOLECCHI, HCIONb3YS
OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKON TEOPUU CTPOEHHUS BEILECTBA,
IOPUHLKI CYNEPHO3ULUN ToJell (Ha KAaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUS
3apsaa, 3akoH Oma s ydacTka 1enu, 3akoH J[xoyns—JleHna, 3akoH coXxpaHeHUsI
SHEPIUu, IPH 3TOM JaBaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA WU 3alKMCHIBATH €rO
MaTE€MaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3MUECKUE IMPOLIECCHl M CBOMCTBA TEN, B TOM 4YHUCIE U B KOHTEKCTE
CUTYaLH IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITD
IPUYUHHO-CJIE/ICTBEHHBIE CBS3H, CTPOUTHh OOBSCHEHUE U3 1-2 JTOTMYECKUX IIaroB ¢
onopoil Ha 1—2 M3y4YEeHHBIX CBOMCTBAa (PU3NYECKUX SBJICHHUM, (PU3HMUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

pemath pacuéTHble 3aJaud B 2—3 JEHCTBUS, MCNONb3Yys 3aKOHBI U (OPMYIIBI,
CBA3bIBAIOIIME (PU3MUECKHE BEJIUYMHBI: HAa OCHOBE aHaju3a YCJIOBUSA 3aJauu
3aMKUChIBaTh KPATKOE YCIIOBUE, BBIABIIATh HEAOCTATOK JAHHBIX JUISl PEIICHUS 3a1auH,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JIs1 €€ PEIICHHUS], TIPOBOJAUTH PACUETHI
M CpaBHMBATh IOJYYEHHOE 3HAUY€HHE (PU3UYECKOM BETUYMHBI C HW3BECTHBIMU
JaHHBIMU;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PEUINTh MPU MOMOIIM (PU3HUECKUX
METO/IOB, HWCIOJNb3ysl  ONHCAHUE  MCCIECJOBAaHUSA, BBLACIATH  IPOBEPSIEMOE
MPEANOJIOKEHNE, OLICHUBATh MPABWIBHOCTh MOPAJIKA MPOBEACHUS HMCCIEIOBaHUA,
JIeNaTh BBIBOJIBI;

IPOBOJUTH OMNBITHl MO HAOMIOJAEHUI0 (U3UYECKUX SBICHUW WM (PU3NYECKUX
CBOMCTB Te€J (KalWJUIIPHBIE SIBJICHUS, 3aBUCUMOCTbH JaBJIEHHUS BO3JyXa OT €ro
o0bEMa, TeMmmeparypbl, CKOPOCTH Ipoliecca OCThIBAaHUS M HArpeBaHHs MpHU
U3ITyYeHUH OT I[BE€Ta U3ydaromei (MOrJomaniei) MOBEpXHOCTH, CKOPOCTh
UCIIApEHUs1 BOJBI OT TEMIIEPATypbl JKUAKOCTH M IUIOIIAAM €€ TMOBEPXHOCTH,
ANEKTPU3alrs TEI W B3aWMOJEHCTBUE AIEKTPUUECKUX 3aps/iOB, B3aUMOJIEHCTBHUE
NOCTOSIHHBIX MAarHMTOB, BU3yaJIM3allMsl MAarHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB,
JEUCTBUS MAarHUTHOTO TIOJIi Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBa 3JIEKTPOJBUTATENsl MOCTOSHHOTO TOKa): (POpMyJIHpOBaTH MPOBEPSIEMbIE
MPEIIOJIOKEHNs, COOMpaTh YCTAHOBKY W3 MPEAJIOKEHHOTO 000pYIOBaHMA,
OIUCHIBATh XOJ1 OMbITA U (POPMYIUPOBATH BHIBOIBL;

BBIMOJIHATh NPSAMbIE H3MEPEHUS TEMIEPATYpbl, OTHOCUTEJIBHOW BIIAKHOCTU
BO3/yXa, CUJbl TOKA, HAIpPSDKEHUS C MCIOJIb30BAHUEM aHAJOrOBBIX MPUOOPOB U



JATYUKOB (PU3MYECKUX BEJIMYMH, CPABHUBATH PE3YyJbTaThl M3MEPEHUN C YUYETOM
3a1aHHOM a0COJIFOTHOM MOTPEITHOCTH;

MIPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DM3MUECKON BETMYUHBI OT JIPYTOH C
HCIIOJIb30BAaHUEM MPSAMBIX M3MEPEHUM (3aBHCHUMOCTh COINPOTHUBIICHHS MPOBOJHUKA
OT €ro [JIMHBI, IUIOLIAAM IONEPEYHOIO CEUYECHUS U YAECIBHOTO COMPOTUBIICHUS
BEILIECTBA MPOBOJHUKA, CHJIBI TOKA, HAYLIErO YEPE3 MPOBOJHUK, OT HAIPSIKEHHS HA
IIPOBOJIHUKE, HCCIEJOBAHUE MOCIECAOBATEIBHOIO M IMAPAJUIETBHOTO COEIUHEHHM
MIPOBOJAHMKOB): TIAHUPOBATh HCCIEJOBaHUE, COOMpATh YCTAaHOBKY M BBIMOJHSTH
MU3MEPEHHUs], CIENysl NPEII0KEHHOMY IIaHy, (PUKCUPOBATh PE3YIbTAThI MOITYYEHHOM
3aBUCUMOCTH B BHUJE TaOMuI M rpaduKoB, JeiaThb BBIBOJLI IO pe3yJbTaTaM
UCCIIEOBAHNS;

MIPOBOJIUTH KOCBEHHbIE M3MEPEHHSI (PU3NYECKUX BEJIMYUH (yAENbHAs TEIIOEMKOCTb
BEILIECTBA, CONPOTHBJICHUE IPOBOJHHUKA, PabOTa M MOIIHOCTb 3JIEKTPHUUYECKOIrO
TOKA): MJIAHUPOBATh U3MEPEHUS], COOUPATh FIKCIIEPUMEHTAIIbHYIO YCTAHOBKY, CIEAYs
[IPEIOKEHHON UHCTPYKIIMH, U BBIYUCIISITh 3HAUYCHUE BEITUYHHBI;

coOnroaTh TMpaBuUja TEXHUKH O€30MacHOCTH Npu pabore ¢ 1ad0paTOPHBIM
000py10BaHUEM;

XapaKTEepHU30BaTh MPUHUUIBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOPOI HAa MX ONMUCaHUA (B TOM 4YMCIE: CUCTEMa OTOIUICHUS JIOMOB,
TUTPOMETp, MapoBasi TypOMHA, aMIIEPMETP, BOJBTMETpP, CUETUYUK HIIEKTPUUECKOU
SHEPIUU, DSJIEKTPOOCBETUTENbHbIE NPHOOPHI, HArpeBaTEIbHBIE AIEKTPOIPUOOPHI
(mpuMepsbl), JIEKTPUUECKUE MPEAOXPAHUTENHN, SJIEKTPOMATHUT, 3JIEKTPOIBUTATENb
MOCTOSIHHOTO TOKA), HMCIOJIb3ysd 3HAHUS O CBOWCTBaX (PU3MYECKUX SBICHUU U
HeoOxoauMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOICTBA U HM3MEPUTENbHbIE MPUOOPHI MO
CXeMaM M CXEMaTUYHbIM pHUCYHKaM (KUJKOCTHBIA TEPMOMETp, TEPMOC,
MICUXPOMETP, TUTPOMETP, JBHUTaTelb BHYTPEHHErO CroOpaHus, »3JEKTPOCKOI,
peocTaT), COCTaBIATh CXEMbl JJIEKTPUUYECKUX LeNeil ¢ MOocieqoBaTeIbHbIM U
napajuleJbHbIM COEIMHEHHWEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE O0O3HA4YEHUs
AJIEMEHTOB 2JIEKTPUUYECKUX LIENEH;

OPUBOJUTH MPUMEPHl (HAXOIWUTh HH(OpPMALMI0O O NPUMEPAX) NPAKTUYECKOTO
UCIOJIb30BaHUSl (PU3NYECKUX 3HAHWI B TMOBCEIHEBHOW >KWU3HHU i OOECreYeHUs
0e30macHOCTH TIPU OOpalieHuu ¢ TpUdOpaMu M TEXHUYECKUMH YCTPONCTBAMH,
COXPAaHEHHUsI 370pPOBbsl W COOJIIOICHUST HOPM HKOJIOTMYECKOTO TMOBEACHUS B
OKpYIKarolIEn Cpee;

OCYUIECTBJIATh MOUCK MH(pOpManuu ¢uzndeckoro coaepxkanus B MHTepHeTe, Ha
OCHOBE HMMEIOIIMXCS 3HAHUM M MYyTEM CpPAaBHEHUS JOIMOJHHUTENIbHBIX HCTOYHHKOB
BBIIETIATh MH(GOPMAIUIO, KOTOpas SIBISETCS NMPOTUBOPEUMBON WM MOXKET OBITh
HEIOCTOBEPHOMU;

UCIIOJIb30BaTh TMPU  BBIMOJHEHUU YYEOHBIX 3alaHUi  HAYYHO--TIOMYJISPHYIO
TUTEPATYpy (PU3NYECKOTO COJEp)KaHHs, CIPABOYHBIE MaTepHalibl, PECYpPChl CETH



WutepHer, Bnaaers mNpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MPEoOpa3oBaHUS
MH(QOPMAaLIUU U3 OAHOI 3HAKOBOI CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE M KpAaTKHUE YCTHBIE COOOIIeHMs, 00001as
MH(POPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COACPIKAHUS, B TOM YHUCIIE
NyOJIMYHO TPEACTABIATH PE3yJbTaThl IMPOEKTHOW WM  HCCIIEAO0BATENLCKOM
AESITeTbHOCTH, IpPH OSTOM TPAMOTHO HCIIOJIb30BaTh M3YyYEHHBIH MOHSATHITHBIHN
anmapart Kypca (GU3HUKH, COIPOBOXKIATH BHICTYIIJICHUE MTPE3CHTAIUCH;

IIpU BBIMOJHEHWN YYE€OHBIX MPOEKTOB W HCCIENOBAaHUIN (DU3MUYECKUX MPOIECCOB
pacnpeenaTb 00s13aHHOCTH B TPYIINE B COOTBETCTBUM C MOCTABICHHBIMU 33/1a4aMH,
CIICIUTH 32 BBHIMOJHEHUEM IUIaHA ACHCTBUH W KOPPEKTUPOBATh €ro, aJeKBaTHO
OLIGHMBaTh COOCTBEHHBI BKJIAJ B JCSATEIBHOCTh TIPYMIbI, BHICTPAUBATh
KOMMYHHKaTHBHOE B3aMMOJICHCTBHE, MTPOSBIIS TOTOBHOCTD pa3peniaTh KOH(PIUKTHI.

K koH1ly 00yueHus: B 9 kiacce mpeMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHUIA:

WCIIOJIb30BaTh MOHSTHUS: CHUCTEMa OTCU€Ta, MaTepualibHas TOYKa, TPaCKTOpHs,
OTHOCUTEJIBHOCTH MEXaHUYECKOI0 JIBHOKCHUS, nedopmanus (ympyras,
MJacTUYeCKasi), TPEHUE, I[EHTPOCTPEMUTEIHLHOE YCKOPEHHUE, HEBECOMOCTh U
Meperpy3ku, MEHTP TAKECTH, aOCOIIOTHO TBEPIOE TENO, IEHTP TIKECTH TBEPAOTO
Tejla, paBHOBECHE, MEXaHWYeCKHe KoJeOaHWs M BOJIHBI, 3BYK, HH(Pa3ByK H
yIBTPA3BYK, 3JEKTPOMArHUTHBIC BOJIHBI, IIKaJa AJIECKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JATbHO30PKOCTh, CIIEKTPhl UCIYCKaHUS W TOTJIONICHMS, alibda-,
0eTa- ¥ raMMa-u3JIy4eHus1, U30TOIIbI, Si/IepHAsi SHEPIeTHKA;

pazinyath SIBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJMHEUHOE JBUXKCHUE,
PaBHOYCKOPEHHOE  MPSIMOJIMHEHHOE  JBIKCHHE, CBOOOJHOE TaJeHHUE  Tell,
PaBHOMEpPHOE JBWKCHHE IO OKPYXHOCTH, B3aHMOJICHCTBUE TEJI, PEAKTUBHOE
JBIDKEHUE, KoJie0aTeIbHOE JIBIKCHUE (3aTyXalolMe U BBIHYXKJCHHbIC KOJICOaHUS),
pPE30HAHC,  BOJHOBOE  JIBIDKCHHE,  OTPaXEHUE  3BYKa,  MOPSIMOJMHEHHOE
pacnpocTpaHEHHUE, OTPAKEHHWE U TMPEJIOMIICHHUE CBETa, II0JIHOE BHYTPEHHEE
OTpaXXECHHUE CBETA, Pa3JIOKEHHUE OEJIOTO CBETa B CIICKTP M CIIOKEHUE CIICKTPaIbHbIX
IIBETOB, JHUCIIEPCUS CBETA, €CTECTBEHHAs PaJMO0aKTUBHOCTh, BO3HUKHOBECHHE
JUHEWYATOro CHEKTpa M3Jy4eHHs) MO OMUCAHUI0 MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PM3UUYECKHUX SIBJICHUI B OKPYKAIOIIEM MUPE
(B TOM umucae (U3MYECKHUE SBICHHUS B MPUPOJC: MPHIHMBBI W OTIWBBI, JBUKCHHE
miaHeT CoOJHEYHOM CHUCTEMBI, PEAKTUBHOE [BW)KCHHE JKMBBIX OPTraHU3MOB,
BOCIIPUATHE 3BYKOB JKUBOTHBIMH, 3E€MJIETPSICEHUE, CEMCMHUYECKUE BOJIHBI, IIyHAMH,
9X0, I[BETa TeJ, ONTHUYECKUE SBICHHS B NPUPOJEC, OUOJOTHUUECKOE JEHCTBUE
BUJIUMOTO, YJIbTPA(HOIETOBOTO W PEHTTCHOBCKOTO W3IyYEHUN, €CTECTBEHHBIN
PaAMOAaKTUBHBIN (HOH, KOCMUUYECKHE Y9, PAIUOAKTUBHOE W3IyYCHHE TPHUPOIHBIX
MUHEPAJIOB, JACHCTBHE PAIMOAKTHUBHBIX HM3JIyUYCHHH Ha OpPraHU3M YEJIOBEKA), MpH
ATOM TMEPEBOJUThH MPAKTHYECKYIO 3aJlayy B Y4e€OHYI0, BBIACIATH CYIIECTBEHHBIC
cBolcTBa (IpU3HAKK) (DU3NIECKUX SBICHUM;



OMKCHIBATH HW3YYEHHBIE CBOICTBA TeN W (PU3NYECKHE SBJICHHUSA, HCIOIb3YS
¢u3nueckue BENMYMHBI (CpeIHSiE W  MIHOBEHHass CKOPOCTh Tejna  IMpHu
HEpPaBHOMEPHOM JBI)KCHHH, YCKOpPEHHWE, MepeMelieHue, MyTh, YrioBas CKOPOCTh,
CuJia TPEHHUS, CHJIa YIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOTHOTO TIAJICHUS, BEC
Tela, WUMIYJIbC TeNa, HMITYJbC CHJIbl, MEXaHhuyeckas paboTa U MOIIHOCTD,
NOTCHIIMAJIbHAST ~ DHEPrus  Tejla, TMOJHATOTO HaJ  IOBEPXHOCTHIO  3E€MIIH,
MOTCHITHANBHAS DHEPTUS CKATOM TPYXKWHBI, KWHETWYECKAs DHEPrusi, IOJIHAS
MEXaHWYeCKas YHEPTHs, MEePHOJ M YacToTa KoJieOaHWH, NJIMHA BOJIHBI, TPOMKOCTH
3ByKa W BBICOTAa TOHA, CKOPOCTh CBETa, MOKa3aTeidh MPEIOMIICHHUS CPEIbl), TPH
OMHMCAHUM TPABWIBHO TPAKTOBATH (U3MUECKUI CMBICI HCHOJIb3YEMbIX BEIMYUH,
0003HaueHUs U  €IUHUIIBI  (PU3MYECKUX  BEIUYMH, HaXOAUTh  (HOPMYJIbI,
CBSI3BIBAIONINE JTAHHYIO (PU3WYECKYIO BEIMYMHY C APYTHMH BEIHMYWHAMH, CTPOUTH
rpauKy U3YYEHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEJTNINH;

XapaKTepU30BaTh CBOMCTBA Tei, (U3MYECKUE SIBJICHUS M IPOIECChI, HCIOJIb3YS
3aKOH COXpPaHEHWs DHEPruu, 3aKOH BCEMHUPHOIO  TSATOTEHHUS, MPUHIIUI
CYTEPIIO3UIIMU CUJI, TPUHITUIT OTHOCUTENIbHOCTHU [ anuies:, 3akoHsl Hpl0TOHA, 3aKOH
COXpaHEHUS HWMITYJIbCa, 3aKOHBI OTPAKCHHS W TIPEIIOMJICHUS CBETa, 3aKOHBI
COXpaHEHUS 3apsI0BOTO0 M MAacCOBOTO YHCE TMPH SICPHBIX PEAKIHIX, MPU 3TOM
JlaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa U 3alUChIBATh €r0 MaTeMaTHYECKOEe
BBIPAKEHUE;

OOBSACHATH (PU3UYECKUE TMPOIECCHl U CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyallMii  TIPAKTUKO-OPUCHTHUPOBAHHOTO  XapakTepa: BBIABIATH TMPUYNHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHHE U3 2—3 JIOTUYECKUX IIaroB ¢ OMOpoi Ha
2-3 W3y4YCHHBIX CBOMCTBA (UBMUECKUX SABJICHUM, (PUINYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemiaTh pacy€THble 3adaud (OMHUpAIOIIMECs Ha CHCTEMY U3 2-3 ypaBHEHHUN),
WCITONIB3Ys 3aKOHBI U (hOPMYJIBbI, CBSA3BIBAIOIINE (PU3NUECKHUE BEIIMUMHBI: HA OCHOBE
aHajM3a yCIIOBUS 3a/1a4d 3alHChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTAOIINE
WM W30BITOYHBIC JaHHBIC, BBHIOMPATh 3aKOHBI U (POPMYIBI, HEOOXOIUMBIE IS
pelieHusi, MPOBOAUTH pPAcCUYE€Thl W OLICHHUBATh PEATUCTUYHOCTH MOJYYEHHOTO
3HAYCHUS (PU3NUECKON BETUIMHEL,

pacmo3HaBaTh MPOOJEMBI, KOTOPhIE MOXKHO PEIIUTh MPH TOMOIM (HU3UICCKUX
METO/JIOB, HWCIIOJNB3yS  ONHCAHWE  WCCIENOBAHUSA, BBUICIATH  IPOBEPSIEMOE
MIPEANOJIOKEHNE, OIICHUBATh MPABUIHLHOCTH TMOPSIAKA MPOBEIECHUS HCCIICIOBAHMS,
JIeNaTh BBIBOJIbI, HHTEPIIPETHPOBATH PE3YJIBTATHl HAOFOACHUHN U OIIBITOB;
IIPOBOJUTH ONBITHl 10 HAOMIOAEHUI0 (U3UYECKUX SBICHUNH WIN (PU3NYSCKUX
CBOKMCTB Tel (M3ydeHHE BTOPOTO 3aKkoHa HbIOTOHA, 3aKOHA COXpaHEHUS SHEPTHH,
3aBUCUMOCTh Tepuoaa KojeOaHWil TPYKWHHOTO MasTHUKAa OT MacChl Tpy3a H
KECTKOCTU TIPY>KUHBI W HE3aBUCUMOCTh OT aMIUIUTYIbl MajblX KOJeOaHH,
NPsIMOJIMHEWHOE PpaclpoCTpaHEHUE CBETa, Pa3jioKeHHE Oelloro cBeTa B CIEKTp,
U3Y4YEHUE CBOWCTB H300paXEHHUs B IJIOCKOM 3€pKaje U CBONCTB HM300paKeHUs
mpeaMeTa B coOuparomiei InH3e, HaOII0CHHE CIIONIHBIX ¥ TUHEHYATHIX CIIEKTPOB



U3ITYYEHHUSI): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
000pyI0BaHUs, OMMCHIBATH XOJ1 ONBITA U €r0 PE3YNbTAThl, HOPMYIUPOBATH BHIBOIbI;
MPOBOANTH MPH HEOOXOIWMOCTH CEPHIO MPSIMBIX M3MEPEHUH, OMpenessisi cpeaHee
3HaYeHUE H3MEPSIEMON BeIMUYUHBI ((POKYCHOE DPACCTOSHHUE COOMpAIOIIECH JIMH3BI),
000CHOBBIBaTh BBHIOOP CIIOC00a U3MEPEHUS (M3MEPUTEINHHOTO IPUOOPA);

IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (DM3MUECKUX BEJIMYUH C UCIOJIb30BAHUEM
MPSAMBIX HU3MEPEHWH (3aBHCHMOCTH ITyTH OT BPEMEHH NIPH PaBHOYCKOPECHHOM
IBMOKEHUM O€3 HayalbHOM CKOpPOCTH, TMepuoja KoyieOaHH MaTeMaTH4YeCKOro
MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTJia OTPaXKCHUS CBETA OT YIJIa MaJIeHUs U
yria  OpeloMJIeHMsT OT  yIyla  MaJieHus): IUIaHUpOBaTh  MCCIEIOBaHHUE,
CaMOCTOSTENIbHO CcOOMpaTh YCTaHOBKY, (DUKCHUPOBATh PE3yJbTaThl MOJIYYEHHOU
3aBHCHUMOCTH (PM3MUECKUX BEJIMYMH B BUJE TaOIHIl U TPapUKOB, A€TIATh BHIBOJIBI TIO
pe3ynbTaTaM HCCIEIOBAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUS (PU3NYECKUX BEIMYMH (CPEIHSAS CKOPOCTh W
YCKOpEHHUE Tejla MpU PaBHOYCKOPEHHOM JBM)KCHHH, YCKOPEHHE CBOOOJHOTO
najieHusi, >KECTKOCTh MPY>KUHBI, KOYPDUIIMEHT TPEHUS CKOJIbKEHHUS, MEXaHUYeCKas
paboTa W MOIIHOCTh, YAacTOTa W TeEpuoja KojJeOaHWH MaTeMaTHUYeCKOTO W
MPYXKUHHOTO MasTHUKOB, OMTUYECKAasl CHJIa COOMpAIONIEH JTUH3bI, PaTuOAKTHBHBIN
¢oH): TUIAaHUPOBATH HM3MEPEHUs, COOMPATh HSKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBITIOJIHATh U3MEPEHHUS, CIIeys MPEIJIO)KEHHON WHCTPYKIIUH, BBIUYUCISATh 3HAUCHUE
BEeJIMYMHBI W aHAIM3UPOBATH IMIOJYUYCHHBIE pPE3YydbTaThl C YYETOM 3aJaHHOU
MTOIPEIIHOCTH H3MEPEHHNN;

coON0IaTh TMpaBWJIa TEXHUKKM O€30MacHOCTH mpu paboTe ¢ 1ad0paToOpHBIM
000py1I0BaHUEM;

pasznuyaTh OCHOBHBIC MPU3HAKK M3YYCHHBIX (PU3NYECKUX MOJIETICH: MaTepHhalibHas
TOYKa, a0COJIFOTHO TBEPJIOE TEJIO, TOUCUYHBIN MCTOYHUK CBETA, JIy4, TOHKAs JIMH3A,
TJTaHEeTapHasi MOZENIb aTOMa, HyKJIOHHAs! MOJIENIb aTOMHOTO SIpa;

XapaKTEepU30BaTh MPUHIUIBI JICUCTBUS HU3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPONCTB C OMOpPOM HAa MX ONHCaHUs (B TOM YHUCJE: CHUAOMETP, NaTYUKU
MOJIOKCHUS, PACCTOSIHUSI M YCKOPEHHMs, pakeTa, »5XOJIOT, OYKH, TIEPUCKOIL,
¢oToanmapaT, ONTHYECKHE CBETOBOJIBI, CIEKTPOCKOM, MJO3UMETp, Kamepa
Bunbcona), ucrosib3ysi 3HaHHUSI O CBOMCTBaxX (hM3UYECKUX SBJICHUN U HEOOXOAUMBIE
puznyeckrue 3aKOHOMEPHOCTH;

WCIIOJIH30BaTh CXEMbl M CXEMATHYHbIE PHUCYHKH WM3YyYCHHBIX TEXHHUYECKUX
YCTPOMCTB, HM3MEPHUTEIBHBIX TPUOOPOB U TEXHOJOTHYECKHX TIPOIECCOB TIpU
pelIeHnr y4eOHO--TIPaKTHUECKUX 3a7ad, ONTHYECKHE CXEMBbl IS TOCTPOCHHS
n300paXeHU B TUIOCKOM 3€pKaJjie U COOMparoIel JINH3e;

MPUBOJNTH TMPUMEPHl (HAXOAUTh HMHPOPMAIUIO O TMPUMEpax) MPaKTUYECKOTO
WCIIOJIb30BaHUs (PU3NYECKUX 3HAHUW B TIOBCETHEBHOW >KHM3HU [JIsi 0O€CTIeUeHUS
0e30macHOCTH MpU OOpalleHuH ¢ TOpudopaMud M TEXHUYECKUMU YCTPONCTBAMU,
COXpaHEHUsl 3J0pOBbS MW COOJIOJEHUS HOPM DKOJIOTMYECKOTO TMOBEAEHUS B
OKPYXaroUIen Cpee;



OCYUIECTBJIATh MNOUCK HHPopManuu (Qusndyeckoro conepxkanusi B MHTepHere,
CaMOCTOSTENIbHO (POPMYJIHPYsT MOUCKOBBIA 3aMpOC, HAXOAUThb MYTH OMNpPEACIICHUS
JIOCTOBEPHOCTH TIOJMy4YeHHONH WHGOPMAIMK HAa OCHOBE HWMEIOIIUXCS 3HAHWA W
JOTIOJTHUTEIIBHBIX UICTOYHUKOB;

UCIIOJIb30BaTh TPU  BBIMOJHEHUU YYEOHBIX 3alaHU  HAYYHO--TIOMYJISPHYIO
TUTEPATYpy (PU3MUECKOTO COJEpPKaHMs, CIPABOYHBIE MaTepHalibl, PECYpPChl CETH
WNuTtepHer, BmameTh mnpuéMamMu KOHCIICKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHMUs
nH(OpMAIUU U3 OJHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHBIC THCHBMEHHBIE W YCTHBIE COOOIIEHHWS Ha OCHOBE
uH(bOpMaIM U3 HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COMEpkKaHUs, MyOIMYHO
NPEACTABIATh PE3YyJIbTATHI MPOEKTHOW WIIA MCCIIEIOBATENIbCKON AEATEIbHOCTH, IPU
3TOM TPAMOTHO HCHOJB30BaTh W3YUYECHHBIM MNOHSATUMHBIN amnmapar u3y4aeMoro
pazaena (U3MKK U CONPOBOXKJIATh BBICTYIUICHHE TIpE3CHTAlMed C Yy4EToM
0COOEHHOCTEH ayJTMTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
KonTpoabubie IIpakTuuyeckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUPa
bubnunoreka LIOK
11 usitka - Hayka 0 mpupose 2 https://m.eds00.ru/7f416194
bubnunoreka LIOK
12 PHIHYECKAC BETHHMHbI 2 . https://m.edsoo.ru/7f416194
. bubmuoreka [{OK
1.3 EcTtecTBeHHOHAYYHBIN METO]I TO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Hroro no pasneny 6
Pa3nea 2. IlepBoHavyaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnunorexa LIOK
2.1 1
CTpoenHe BellecTsa https://m.edso0.ru/7f416194
99 JIBr>kKeHue U B3aUMOJICCTBUE YaCTHI] 5 1 bubmuoreka [{OK
' BEIECTBA https://m.eds00.ru/7f416194
bu6mmoteka IIOK
2.3 A 2
TPCTATHBIC COCTONHMA BemectEa https://m.edso0o.ru/7f416194
Hroro no pasneny 5
Paznen 3. /IBu:kenune u B3auMo/ieiicTBue Tej
bubnmnoreka LIOK
3.1 M 3
CXAHHHCCROC ABHACHHC https://m.edso0.ru/7f416194
bu6nunorexa LIOK
3.2 u 4 1
HEPHIGL, Maced, foTHoCTS https://m.eds00.ru/7f416194
3.3 Cuna. Bunbl cun 14 1 2 bubmuorexa [{OK
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https://m.edso0.ru/7f416194
Uroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. Ilepenaya naBneHus TBEpAbBIMU 3 bubnmnoreka HOK
' TeJIaMH, KUJIKOCTSIMH M Ta3aMH https://m.edsoo0.ru/7f416194
bu6nmoreka [IOK
4.2 JlaBIICHHE KHAKOCTH ° https://m.edsoo.ru/7f416194
bubmuoreka [{OK
4. A
3 T™MoCheproe AaBeHHe 6 https://m.edso00.ru/7f416194
44 JlelicTBUE KUJIKOCTH U Ta3a HA MOTPYKEHHOE y 1 3 bubnnorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Utoro no pazneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6nmorexa LIOK
> PaGora 1 MompgocTs 3 . https://m.edsoo.ru/7f416194
bu6nmorexa LIOK
2 IT 1
> POCTRIC MEXAHHIMBL > https://m.edso0.ru/7f416194
bu6mmoteka IIOK
. M 4 1 1
53 CXAHHICCKad SHEpTid https://m.edso0.ru/7f416194
Uroro no pazneny 12
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 3 12
8 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM uudpoBbIe
Ne ni/m P Konrpoabnbie IIpakrunyeckue (mupp )
NpoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI

pecypchl
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Pa3zpean 1.

TenaoBble ABJIEHUA

11 CtpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa LOK
' p - https://m.edsoo.ru/7f4181ce
bu6nmoreka [IOK
12 Ternuosbie npoueccet 21 1 > https://m.edsoo.ru/7f4181ce
Hroro no pazueny 28
Paznen 2. DiekTpuyecKkue U MATHUTHBIE SIBJICHUS
21 DeKTpHUYECKUE 3apsiibl. 3apsDKEHHBIC Tela . 1 bubaunorexa [JOK
' U UX B3aUMOJICICTBHE https://m.edsoo.ru/7f4181ce
. . bubnuoreka [{OK
2.2 IToCTOSTHHBIN 3JIEKTPUYECKHI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bubnuoreka [IOK
23 MarHuTHEIC SBICHHS 6 . 15 https://m.edsoo.ru/7f4181ce
bubmuoreka [{OK
2.4 4
DIICKTPOMArHHTHAA HAYKLUHS https://m.edsoo.ru/7f4181ce
Hroro mo paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145
9 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHHe pa3aejioB U TeEM nudpoBbIe
Ne ni/m P Konrtpoubnbsie IIpakTnueckue (mupp )
MPOrpaMMblI Bcero od0pa3oBaTebHbIE
padoTbl padoThI
pecypcbl
Paznen 1. Mexanuveckue siBJeHUsI
MexaHn4ecKkoe IBMKCHNE U CIIOCOOBI €T0 but6mmoreka [IOK
1.1 10 1
OIUCAHUS https://m.edsoo.ru/7f41a4a6
1.2 BsaumoneiictBue Ten 20 1 3 bubnnorexa LOK

https://m.edsoo.ru/7f41a4a6
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bubnunoreka LIOK

1. 1
3 3aKOHbI COXpaHeHHA 0 https://m.eds00.ru/7f41a4a6
Utoro mo pazneny 40
Pa3zpen 2. Mexann4yeckue KoJe0aHUA ¥ BOJHBI
bubnunoreka LIOK
2.1 Mexanuecie konedanus ! https://m.eds00.ru/7f41a4a6
bubnunoreka LIOK
2.2 M .3 8
CXAHUHCCKHE BOTHEL. SBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15

Pa3nes 3. DjieKTpOMarHuTHoeE 1oJie U 3J1eKTPOMATHUTHBIE BOJIHBI

DIEeKTPOMarHuTHOE IO0Je U bubmmoreka [JOK
3.1 6
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo paszneny 6
Paznen 4. CBeToBbI€ IBJIEHUS
4.1 3aKOHBI paCIPOCTPAHEHHUS CBETa 6 bubmorexa [JOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
4.3 P 3
avIoAkeHHe GeOro CBeTa B CIeKTp https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pa3nen 5. KBaHTOBBIE SIBJICHHS
5.1 Hcnyckanue v moTJonieHrue cBeTa aToMOM 4 bubmorexa [JOK
' Y . https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
2
> CTpocHHe aTOMHOTO 37pa 6 https://m.edsoo.ru/7f41a4a6
5.3 SAnepHbie peakuu 7 bubmmorexa [JOK

https://m.edsoo.ru/7f41a4a6
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Hroro no pazneny

Pa3znea 6. [loBTOpUTEILHO-0000 1AM MOYJIb

17

[ToBTOpenue u 0000IIEHNE CONIEPIKAHUS bubmuoreka [JOK
6.1 9 2
Kypca ¢u3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 27
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